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of Knowledge of Materials of Engineering and Standardization of and Methods of Testing” 


M. ‘Research ‘in 1938 
Several New Projects Involve Properties of Material Methods of Testing 
Has been the practice to include i in the Largely of research whicld is being carried 
= issue - of the A ASTM BULLETIN a review by Com- on by committees through the cooperative | efforts o is 


mittee E-9 on Research. of research activities being carried on Various ty pes of research are recognized. 
by i arious committees of the Society | or in collaboration Ww ith ¥ 7 volves the’ correlation of existing data, a a digest of it and — a 


_ other groups. A complete list of the projects with brief dis- the selection of the | most. important facts which are needed. & 


cu ssion of each appeared in the 1937 October issue. _ The — Another “type i is that which ‘involves extensive tests 
given below only the | tials, often the us use of different kinds « of tests to 
which give ‘the most “consistent. results are duplicated 


appeared i in the December, January, ‘and March 


LLETINS interesting letters on the question of 


methods of which a are the divisions under w hich the mental’ (or basic) research and “app ‘ 8 


various viewpoints on 1 the question of A. 


Sources think thet research on is an essential 
of our work. Oth 1ers felt that this is not the case, but all 
_ the Society's work has been recognized and it is significant agree that t so-called applied igs ~— of the 
tl at the original founders in preparing the statement of the Society’ purpose. 
“purpose of the Society gave first, “promotion of know ledge While it is the purpose of this article primarily ¢ 
of the “materials of engineering’ "and then, “ “standardization — merate new research projects initiated during the past year, 
‘specifications and methods of testing.” Obv iously, te attention should be called to the fact that very considerable — 
arch and standardization go hand in hand. - Dr. ie ~~ progress I has 1as been m made on a number ¢ of the researches started — E 
Dudley , the Society’ s first president, and a pioneer in previously. list these would include: corrosion 
of specifications, after “enumerating certain re tests of galvanized sheets, , and coated | structural 
quirements of a workable ‘specification for material, states ete. ; various effect 
that * “above all it should embody within itself the results of 
the latest and best studies of the pore of the materials an 


which covers. Early ‘Tecognition a = 


this fact and its continued recog- 
nition through the years ut undoubtedly Projects in 1 
New ‘Specifications and Tests “Approved. 
has contributed more basically. than in by H. H. Lester. % "properties, tests, condi- 
other factor to the wide use and tions affecting durability in struc 


established ed authority of the Society's methods of analysis of pain 


standards. CA. and Harold Allen materials; electrical insulating mate- 

Painstaking i Inv estigation and study fla (studi ies for various 


of experience accumulated over years by Richard P. Seelig properties and materials) 3 rubber 
of service are often required before Cracking of Asphalt Pavements, by Lloyd products (tension, abrasion, 
n adequate specification can be pre- sion and other tests) ; textile mate- 4 


“Agreement ni must be reached rials (tests “for various materials) . 
the ‘Properties of materials to There are several other projects 


methods of te testing Proposed Methods of ‘an Testing here notew jorthy advances hav 
them, Due ‘cognizance of manufac: 
uring « details, methods: of inspection, Determining Free info mation being giver 


and should be g give en. rsonals ; New 


Mortar. 40 been made, in most cases” detailed 


4 
ae 
ar 
___request. Supplemented by the information given _beloy 
on 
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inhibitive treatments and seiieaiiaii pre- -treatments to steel ; 
the relative advantages or disadv antages. 


Acid of Gasoline D-2) —Results sepotted of. 


3a > Where no reference is given to the Proceedings or preprints of cu cooperative tests of six laboratories on three samples of gasoline ob- 
rent t reports, the material given below ce entic wii the i by the use of the proposed method of test for acid heat of — 
tion that is available. gasoline. Test method issued as tentative; see 1938 reprint pamphlet, 
“A.S.T.M. Ste andards on Petroleum Products and I Lubricants.” 
"ee tion of the properties of these irons. _ Current work involves a Cubic Foot Weights « Crushed Bituminous Coal (Committee _ 
of the published literature on the testing of white iron and experi- ; D-5) —Investigation of | _methods— for _determination of ¢ bic foot = 
‘mental work on transverse and tensile testing of chilled iron. Of weights of crushed bituminous coal. Test method to be develope 5 
‘felated interest is a paper by S. C. Massari on “The Properties and that will give weights agreeing with those occurring in by- as 3 
Uses of Chilled Iron,” presented at 1938 Annual Meeting. as coke ovens; see preprint, 1938 Report of Committee D-5. — we a 


_ Effect of Temperature on the Properties of Metals (Joint Re- Plasticity and Swelling of Coal (Committee D-5) of 

“sea h Committee of A.S.M. and A. ).—Continuation ts methods of testing expanding Properties of Coals during manu- 

work in ‘accumulating : service data and developing standard 

_precedures for tests at high and low temperatures. _ Project actively 

- initiated during the year involves investigations of the Properties a8 
metals at low temperatures—a compilation of data is— “under way. 


dia leali Test Methods for of Electrical Mate- 
u or 
detailed discussion in appendices dealing rials (Plates, Tubes and Rods) (Committee D-9) — —Development of 
with the following subjects: creep tests of tubular members; long- 
testing procedures f for determining uniformity of the ee 


time creep tests | of 0.35 per cent carbon steel (K20) (final r report) ; oe test program being prepared in ‘cooperation with U. S. ‘Navy 


te 
- cooperative creep tests on 0.35 per cent carbon steel at 850 F.; accept- Department. © Accuracy and reproducibility of results being studied. 


ability tests for high-temperature characteristics; effects of m anutac-— ‘a 
turing: variables on creep resistance of steels; see preprint, 1938 _ Chemical Analysis of Rubber Products (Committee D- 11).— 


of Joint Committee, vestigation of a number of methods of chemical analysis, 
The peplished Volume o on Data in ‘the colorimetric methods, for determination of small amounts of manga- 7 
and copper; data developed on various chemical and spectro 
“committee covering “large of non- snd scopic methods. Detailed report in preparation . Other chemical 


: materials used at pages). ning for sulfur and black are being 

Tests (Physical, Chemical Electrical) of Hard Rubber (Com- — 3 


ttee D-11)- —Investigation of an extensive list of important prop- 
am and the endurance limit cbesioed from a set of fatigue tests a erties of hard rubber in connection with work | on sté andardizing tes 


sure of a property of f the > metal, or are they affected by the St ing procedures. Properties are - classified in three groups: “physical, 
machine used, and if so, how much?’ __ Mata to be studied are: chemical, and electrical. See ‘preprint, Report of 


-heat- treated alloy steel and ‘‘as-rolled’’ low-alloy steel; possibly also tee D- 


an 8 per cent tin-bronze. Three types : of machines to be used, with i t—s—s—‘—i—s—sS 


laboratories preprint, 1938 Report of Research “a Sulfonated Detergents (Committee D-12) —As part of an an exten- 
Committee. ‘sive program involving studies and development of specifications and 
for soaps and detergents, cooperative laboratory work is in pro. 
or Effect of Speed of Testing on Phrsical Properties of. oo ay ress on method to evaluate sulfonated detergents by means of wash- 
; s ommittee E-1).—Studies of effect of different _ speeds of testing ing standard soiled cloth in a launderometer under varying conditions a 
n the yield point, ultimate strength, and other physical properties of temperature, solution concentration and 
‘ai Results may be expected to form the basis of specifica- grading the wash towels by, photometric readings. 
tions requirements for testing speeds. Autographic records will show | 1) 
~ simultaneous records of time, strain and load from which the effect Tests of Plastics ee arewaed D-20) —Development of test meth 
_ of rate of strain or rate of loading on test results can be determined. — ods applicable to the finished “products (molding materials, sheets, — 
‘Tests to be conducted at University ‘Illinois. tubes and some, and or in the field 
thermal, ential and permanence. series of tests contem- 
ies. See preprint, Report of 
Plastics (March, 1938) (avail- 
to E-4) —Develo ment of a method of rocedure. Survey of present 
secure data on the moisture content of container grades of paperboard P 


the of the wnethods of conditioning in relation to dupli- Felt (Committee D- 13) — Part of a program involving woul and 

cation of test results. 


elopment of methods Z 
Js of Testing he other than thickness, diameter of felt wicks, swell in cut parts and — 

in flat sheet and roll felt, and materials soluble in water and 
Consistency of Paint (Committee D-1) —Method to be standard- hydrochloric acid. 
zed for determining the consistency of enamel- type paints; con- 
_ sideration to be given in this work to _ the Stormer viscometer, & Methods of Testing Rayon Staple and Spun Rayon 
Gardner-Parks mobilometer, A.S.T.M. specified { for (Committee D-13).—Substantially as covered by title. Closely allied 
nitrocellulose lacquers, and the Ford cup. in to project on tests of rayon and rayon fabrics. Methods of testing 
tolerances for spun rayon yarns and issued as tentative; 


ie 3 Painting of Structural Iron and Steel (Committee D-1) —Seri see compilatio of “A.S F. .M. Standards on | Textile Materi 
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to be the object to apply various chemical ber, 1938). 
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Tests A 


E Society's “Committee E- 10 on Stand- pounds, -ferromolybden 

at its meetin at Head uarters on August 25, approve 1 ee ferrotun sten. ! 

for publication as tentative several proposed new specifica- 

tions and test methods, accepted revisions to be incorporated copper, new tentative (B 1 15 - 

immediately in 9 existing tentative standards and ed 38 T) ere at of Committee B. 2 on on 


visions ¢ of standards s but because the changes are so extensive, 90 per cent. the silver being counted as copper. The 


hey are bein ed 2 y specifications. Many of these 
they ng issued as new specifications Many of these copper is to a resistivity ‘not to exceed 0. 15436 interna- 


and revised s specifications and tests are ‘of particular tional ohms | per metergram am: “(annealed), the re- 


significance to the various industries to which they are directly 


These actions by the Committee are in accord- 
ance with the By-laws which provide in the interval 


between annual meetings, Standing committees may refer 
in, recommendations to Committee E-10. This” ‘method of 


proving new tentative standards was set et up to expedite 


a on Lime has been working on standard requirements fo 

hydraulic hydrated lime. 2 In the new tentative specifications 

(Cc 141 38 T) approved by Committee E-10, two types of 


lime are covered, namely, high | calcium lime (containing 

METALS more than 5 per cent magnesium oxide) and magnesium lime 


issuance of important items and to take ¢ care e of urgent cases 


the field of pi pipe nd tubing materials 


tious “material in concrete, or in cement. 
either as r as blend, amendment, or admixture, 
Concrete Aggregates.— 
for concrete ordinarily include limitation on 


Committee C- on Concrete and Concrete Aggregates nes 


= thick- aggregate (Cc 142 - 38 T). a necessary 
gnt in percentages father than by the existing complement to the existing "specifications | covering concrete 


dual ‘system, | former grade of medium carbon ‘material aggregates (C 33 - 37 T). Requirements are given 
? _ has been deleted and a new tentative ® specification cor medium ‘ing the ‘sample and this is then to be spread in a thin ae 
carbon seamless steel boiler tubes v Was approved (A 210 - on the bottom of the container and examined for clay lumps. 
demand Any particles w hich an be broken ‘into finely divided pare 
ee steel boiler and supetheater tubes ticles with the fingers shall be classified as clay lumps. / 


“fesulted in new specifications for this material all discernible clay lumps have been broken, the r residue 


(A 209 - 38 the clay lumps is to be removed by use of sieves which a are 


A new ‘specication (A T) covers spiral weldec specified. The percentage of clay lumps is then calculated to 
steel or iron, 1 pipe 4 4 in. to 48 in. in diameter | inclusive, — A ormula. oe 


nearest 0. cent | in accordance with ha given 
thickness from. 1/16 in, to 11, 64 in. ma manufactured 


following -electric-fusion-w relded processes: Spiral lap- for standardized "specification requirements | led 


eal ed joint, spiral lock seam welded joint, or spiral butt — Society's ‘Committee D- 4 on Road and Paving Materials to 
welded joint. In ‘spiral | welded material begin study several y years ago of this material. This has just 
a ‘greater than 3/ 16 in. in | thickness, tentative revisions are be- resulted 1 in new specifications (D 517 - 38 T covering plank = 
ing publishec in two existing speci ications covering electric- of two types a as used for bridge floors, namely, plain and 
fusion-welded steel pipe o of sizes from 8 in. to 30, in. and mineral- surfaced. plank: is defined ; as a mixture 
‘Sizes 30 in. and over, 4 asphalt, fiber, and ‘mineral aggregate formed by extrusion 
Intensive work on the pa part of the Society's s c ‘ommittee AD der sufficient Pressure to expel the air and form a dense ma aa 
erro- oys invo ving a comp ete “review 0 nine exist: The 1 requirements. in the specificatio. is Cover mineral filler, 
specifications resulted in a number of extensive changes ‘a dimensions, absorption (not to ex exceed per cent 


and reissue in the form of new tentative standards. The  weig ht), brittleness and indentation. ‘given 


believes that the new speciation are cov — indentation tests. 


anadium, salts and | com- 
BU SULLETIN, 


c 
4 
a 
© 
out in time to repor 
—38T) is especially significant because it 
latter (A 83 ~ 38 i especially sign 
— 
4 
— 
a 
ids to light 
= ferrochromium, ferrov 


on Re 


studying ‘the ‘practices has Pras 
posed m 


Withstand the effect of sunlight a and weathering. They do 
2 


not apply to the testing of mater ial ordinarily classed as 


hard rubber. It i is indicated that they are not for 


luplicate specimens | tested in different locations po not 


—_ No relation between the ‘results of the tests and ac 
tual service performance is given or implied. %.. he tests are 


"principally of value when used for ia satanic betw een two 


‘ool (Fiber Length ).— —There has been a for a a 


standardized method of test for fiber length of wool in loose 
- form, top or roving and a method as developed by th he wool — 
section of Committee D- 13 Textile Materials been 
“approved. This method which has the designation D519- 


38 T is also applicable t to other fibers. _ The method | gives es S re- 


rements for sampling and conditioning and describes the 


apparatus which is required. Requirements are met by one 


of the commercial sorting m machines now on the market. From 


the values obtained the average fiber length, standard devia- 


tion and coefficient | of variation are calculated. oe 


; All of | the new specifications and tests, and | revisions will 


hi be published i in the 1938 Proceedings, Part I, and also in the — 


Book of AS." S.T. M. Tentative Standards. As 


of the A. S.T.M. whether tentative ‘stand ard, 


they \ 


4 Carbon Seamless Stee! Boile and Serta Tubes (A 210 - 


Spiral Welded Stee or Iron Pipe ( A; 211 T ) Ce ommittee {- peers 
Ey Lap-Welded and Seamless Steel 
83-—38T) Committee A-1. (Replaces immediately the existir 


standard.) 
) ‘Committee A- -g on Ferro-Alloys = 


Spiegeleisen (A 98 - —38T 
Ferromanganese (A g9—381T) Committee A-g 
Ferrosil 
Ferrosilicon (A 100 — 38 T) Committee A-g 
Ferrochromium (A 101 — 38 T) Committee A-g 
Ferrovanadium (A 102—38T) Committee A- 
Ferrotungsten (A 144 —38T) Committee A-9 
Salts (A 8 CG ‘ommittee A- 1-9 


Ferromolybdenum (A 132 — 38 T) c ommitiee A-9. (To when 
adopted, the existing standards A 132-34 and A 145- - 34, 


Low- 


Carbon Fe rroinolybde num.) 


Phosphor Tin (B 51-38 T) Committee B-2 on Non- Ferro 
ne Copper (B 52 ~38T) Committee B-2 

Silicon Copper (B 53 — 38 T) Committee B-2 a 

Brazing Solder (B Committee B-2 
(The preceding four specific tions were 
standard, and revised.) 

Electrolytic Cathode Copper (Birs 

Hydrated Lime 
Committee C-7 on 


Me tals 


for t ral Purposes 


(C1 14 


Committee “4 on Road and Pavi 


ethods which have been approved as a new tentative 
standard (D 518 - -38T). The methods are f for use in esti- 
‘mating the comparative ability of soft rubber er compounds | to. 


now 363 


= Structural Strength of Fine ate constant ater Ce Sement- 


ay Lumps in Aggregates (C 142 
erete and Concrete Aggregates 
] Unit Weight of Aggregate for Concrete (C: 29 - 38 T) Committee c -9 
(Te replace, when adopted, the existing standard.) 
Resistance to Light Checking and Cracking of Rubber “Compounds 
518 38 T) Committee D-11 on Ru tbber Produc ts 


"Materials. 


Chemical 
IS. (Replaces immediately the 


Revisions IN ExisttnG TENTATIVE STANDARDS 4 


Seamless Steel Boiler Tubes for High Pressure Service rt 192— 
Jo arbon and Alloy-Steel Nuts for Bolts for High-Pressure ak i 

Service to 1100 F. (A194-38T) 

Copper and Copper- Alloy Seamless Condenser T ubes and: 


Tentative Methods of Test for: 


Analysis of Alloys (E 31- 


tandard methods 


‘ilms Deposited from Bituminous (D 466 38 
Sheet and Plate Materials Used in Electrical Insulation (D 2 
Type, Lime Glass Insulators (D 468-38 T) 
Rubber Insulated Wire and Cable (D 470-38T) 
nd Testing Ductility Metals (E 16- 31 
TENTATIVE REVISIONS OF ST ANDARDS an! 


(Not incorporated, but oe for comment) 7 


lectric-Fusion- Welded Steel (Sizes 30 in. and Ove A 
lectric- Fusion-Welded Steel Pipe (Sizes 8 in. but not i 
= in.) (A 139- 
Welded and Seamless Steel Pipe (A 53-36) 
‘Billet Steel Concrete Reinforcement Bars (A 15 35) 
-Axle-Steel Concrete Reinforcement Bars A 160 36) 
Aluminum- Bronze Castings (B 59 


29-38T) 


lay Pipe (Cc 13 35) 


Methods of Test for: 


Grain Size Chart for Chi issification of 


Steels (Er 19 — 33) 
Standard Definitions Terms: 


“a3 WwW ITHDR. AWAL oF TeNTaTIVE MrT) rHoD 


Test for Saponification Number of Electrical Insulating Oils (D 438- 


and Lap-Welded Iron Boiler Tubes Tentative Method of: 


ering saponification number obviate the necessity of two pro- 


Petroleum 


2 


‘= RE recently been published Volume 3 of th An- 
Aual Revi iews of Petroleum 


fuels, heavy oils, lubricants, asphaltic bitumen receive 


detailed ‘treatment and an article on | special: products draws 

-ntion to the use of petroleum products in the electrical 

industry and the part played by pyrolysis and polymeriza-_ 


in the development of new "synthetic compounds. 
There : are chapters on engines, motor benzole, hydrogen 


synthetic fuels and the carbonization of coal and other 


oil- yielding materials, 
In cloth binding, this 490-page volume can be 
from the Institute of Petroleum Aldine | 


London, 


October, 193 


> 


38T) E-3 on 


T). (Revisions in the Tentative Methods D 94 38 T also cov- 
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By H. Lester’ 
ADIOGRAPHY. has had erious use dev oted to the fabrication of pressure 
“etal industry | for about sixteen ‘years. It is no longer a new Lt welding ¢ offers many advanté ages in n the manufacture of these ics 


in the beginning it was perhaps over- publicized and structures, which demand high: joint efficiency and a very 
me misconceptions arose as to its power. There still exists high order of service dependability. Unsoundness cts 
a large lack of familiarity with it as a te st method, and with — both of these desired Fagapand especially the latter. Since 
its. “potential value as a development tool in the foundry. radiog graphy is peculiarly a test that reveals sounda a 
There have been -misunderstandings and some incorrect ap- ditions, it is regarded as an essential test in the manufacture 
snd no doubt certain amount of exploitation of we welded pressure vessels. The method fin nds application 
in advertising propaganda. x Notwithstanding tl these things, it also in the non- destructive testing of other ‘ ot weld- 


become so in the A.S.T. M., the ‘ments where 


first industrial society t recognize i t, has set up a new 
standing committee, ‘Commitee on Radiographic Test- inspection n of wek ds for. gun carriages since 1928. 
ing, devoted to its interests. In the w velding field, radiography has been in the hands: 
vith: the iching of this it the producer. He uses it to develop procedures, to control 
Practices, and to the finished for the 


te purct haser. 


oe limitations, and to give some idea vo jn fiel id of 2 


of this new standing committee. ee 
ray tested the in 1930, aa the of 


| ray requirements to the A.S. S.M.E. Boiler Code in 1931, 


gave radiography its great impetus. In 1930, the first X- “ray 
Somewhat Historical. installation was made for the examination of welds: exclu- 


living in an a age Modern in- sively. At that time there were five installations 
dustry. ‘demands continually better materials from ) which to Bat pecsoure- vessel work, In 1936, | at the time of the pub- 


] 
d its various devices, including its engines of war. of Hodg paper, , there were thirty” installations for 


aoe Metals are the most important structural materials for the the € examination of pressure vessels and eighteen tor other 


mechanical engineer. Metallurgists have improved them and work. At the present time there are fifty- seven install 


their alloys to meet the necessities ‘of industrial progress. for -one other work, 
‘But of fine intrinsic properties are not in themselv ol castings 
“necessary that structural units made from 
shall be able to deliver in practical ap plications the “sons, a as we will: try to show. + companies 
for w w his” that own X-ray equipment and use the ‘method in routine testing. 


‘The Army at and Navy radiograph the products of their ¢ own hag 
foundries and also purchased materials. For the m nost part, 


within the casting or Ww wek macroscopic detects with scosptance tests conducted by. for. -the “purchaser 


asa cracks, voids, “nonmetallic inc inclusions, or imperfectly f fused hese have been carried out in various” commercial testing 
portions of welds. We refer to these various defects as types: laboratories, Or laboratories: connected wih in- 


of unsoundness. Radiography used to detect them 


and for this becomes a ‘tool that can be used in the extensively by | both peodncees and consumers, 


elimination of unsoundness. Hence, it may be stated as In one of ‘the 936. Symposium* _ papers: by 


Cook, on ' ‘oundry Applications of Radiograph th is 
generality that the basic reason for radiographing is the | graphy, 


desire of “industry, based on necessity or economy for prese ented an accurate ‘picture of of the practical application of 
"sounder structural units. 2 radiographic testing as it relates to the manufacture of cast- 
Attention is called also to a feport by C. W. Briggs, 
* hairman of ‘the Radiographic Committee of the American 
‘oundrymen’ Ss Association and 3 also of. 
or for the. attention pe the author. all communi-- of Cast Metals of A.S.T.M. 


that was presented before both of these in 1938. 
Cations to Society Ss = 1 ¢ ups in 


_addressed a questionnaire to 251 foundry organizations and 


for publication by the Chief of Ordnance, 
ve replie ad expe 
and opinions are to be understood as indwidual expressions ved 49 replies. Nineteen of these had h ad ex 
of their author, and not those ot the Ordnance Dept. ith radiographic | tests, fourteen of the 1 nine een occasional 


Presented at the F orty-first Annual Meeting, Am. Sec. Testing Mats. contacts and only five were using them as a regular. pro- 


Adlantic City, N. J., June 27-July 1, 1938. 4 
Senior Physicist, cedure. ‘Twelve expressed the belief ‘that the tests were 


Symposium on Radiography and X-ray Diffraction Methods, instrumental in causing: in ong methods. 
8 lished by the American Society for Testing Materials, 


(Symposium available as separate publica 
BU 
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interpretation o of Twenty-seven th he Rediograpny of Castings 


equipment ; twenty-one were fearf have been speaking im rather terms of “the 
On a question as to whether fadiography in the testing of metal products. It 


would take “orders for castings subject to radiographic as brought out in the 1936 and again. ‘in the 


_spection, those who had had experience with the tests voted oe 1938 report to the AF. A. Committee, that, in “spite of 


yes fourteen to T Phirty- seven stated that. they v ould and admitted advantages, the makers of castings 
with a few exceptions, are not using the method for oners 


se tests to improve casting methods. Is. The majority: of 
those a answering stated = did n not and control and are suffer ring financial losses in some 


The i notable for the painstaking care with 


en ho. prepared and the thoughtfulness of the an an x amine | the causes for this situation and to suggest ‘suitable 


swers. It is disturbing to think that only about 2 per cent 
“of the foundries are using ‘radiography in a routine manner. 


is is pointed out that, in spite of its years of use, 
Since around thirty- -one X- ‘fay installations are devoted 


remains relatively unfamiliar to and is held tn suspicion 
other than pressure- -vessel testing and since extensive use is” by a large” part of the foun dry industry. There are reasons 


_ made o of X- rays, it appears that ‘the -tadiography of castings, for this. It is unfamiliar because that industry has not found 
at least steel castings, is for the most | part in the hands “a absolutely necessary ‘i. ee it _ The author pointed ir a 


nsumers ‘om as there | | 1936 Symposium papers radiographic tests may re 


"applied to three general groups of castings: those that 
are required to withstand high stresses; (4) those that, by 


‘seem 

if testing virtue of | the service they perform, must be very dependable; 

were in the hands of producers rather than consumers. and (c) castings which require extensive machining. Other — 

While paper is not concerned with the history o castings for ‘special reasons outside of the above 

"these tests, the present section would be incomplete without tions may ‘require radiographic st study. 
mention of the valuable contributions of Mehl, Barrett, 

Doan, Briggs and Gezelius in the field of gamma- a-ray f radiog- 


These groups constitute a ‘small part of the tonnage q 
iron steel foundries, ‘most of w hich vis made 


*he 


rhe explo this reason. The re is pr volume 


field of given a of "product represented 1 in castings that have been n developed 


"paper that | formed a part of the 1936 X- “fay Symposium.’ 


gamma rays are particularly valuable in examining large ig i here i is another group that could profit by X- ray deve 


_— astiogs which, because of thickness of section or for other ment but because only a very few castings | are made from a 
- reasons, are beyond the > scope « of X- rays. Also, due to the pattern, the cost of development ¢ cannot be absorbed easily. 


low absorption coefhicient of steel for these The manufacturer sees “no economy in maintaining a radio- 


thicknesses of metal, frequently in castings, can graphic plant for these special castings, and would hesitate 
be radiographed on the same film. anyw, ay to undertake radiographic examination because if he 


The present interest in this ‘rapidly developing radio. charged development | back to the customer his quotation: 


graphic field is ‘reflected in the two. papers® “relating to this would be so high that probably some one else would get the 


subject presented at this meeting. ‘it might be of interest to does the best He 


ee he above remarks refer ‘mostly to cases w here in individ ual 


are relatively ‘small and to x- -ray rather ‘than 
gamma. “ray acceptance testing. Where large values are con- 


it y. It is increasing in use ed ies tion the castin 
ty. 1g in use and its pti cerned, either because of the large number of castings con- 


a roducers is becoming more and more cordial. Some ic lea 
P 6 a a or because of the large size of individual castings, | 


the extensive use being made by the Bureau of Construc- 
manufacturer make profitable use of radiographic 


tion and Re air (Na ‘ I au 
| and Repair (Navy) and by the Bureau of Engineering ae even. though the ‘tests may. be performed by the 


(Nav. e evidenced by the fact that we have added to our 
( dj until now cust ome it is understood that manufacturers of Navy cast- 


of 2.813, g. in ‘eleven s separate units. During February, 1938, Norman Mochel, ‘Gamma-Ray Radiography and Its Relation to 
had a total of 1786 exposure hours. March, 1938, we Radiography,” Iéid., p. 116. 


had total of of 2490 exposure h hours. Proceedings, Am. Soc. Testing Mats., Vol. 38, Part Il (1938). 


‘From: the above it should be. clear to you that we have — Charles W. Briggs and Roy A. Gezelius, “A Study of Intensifyin oe 


° Screens for Gamma-Ray Radiography,” Proceedin s, Am. Soc. 
obtained | enormous benefit from the results of radiography. Mats., Vol. 38, Part I (1938). 


honestly believe our ships are far more reliable because of This: organization has increased its ‘radium supply since the 


‘ teme nt was now has 2965 mg. 
the hi shes int ri astings an het r stat 
h er integ ity f ca ist a ind ot other st tressed 3 “The of 
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| 
— 
= 
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— 
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iderable ‘benekt from radiographic an example, a company th that manufactures h 
y a treating equipment is now ma ing a rac jograp uc study oO 


1 is spicious of, the tests products with | an that ‘by eliminating unsoundness 
the tool iis is an unfamiliar cae be- conditions know n to exist, the service life can be increased. 


group of pictures in Fig. (next page) illustrates. 
3 Mi casting was taken from_ production for study” and radio- 

t graphed. 4 artly because the c asting could not be held long — 

These experience ave if not. sine ‘it was scheduled for shipment, a wo wooden framework, 


as altogether because of ‘the fact that the radiography has been — simulating the shape of the c asting, was n made and covered 

' in the hands of the consumer and has been used to condemn with semitransparent cloth to w fhich the radiographs \ were 
castings rather than as a tool to construct good o ones. attached. he pictures were attached to this model 


‘The above remarks “present picture ‘illuminated from within. Defects seen in relation to 
There 1 is, howe ever, another point of view 


For the quality. various structural « details as. gates and risers, thick and 
casting, radiogr raphy or its equivalent | is in the picture to stay thin sections, etc ‘Probable. causes must be deduced | from the 


because industrial evolution is creating an ever greater mar-— evider nce of es and a ledge of all” 


ket for highly stressed and highly dependable structural units. — mete illur gic 
Due to the competition n of weldments and other cating sub- of changes in casting ‘procedure. ossibly ly should s 


utes, ements | ‘in 1 the sc at ‘this point because, after 


h rad been secured, that vad failed | in serv ice were 


te SO fae, no: corre. 


that can n be used in to. 
the business. It will, be used by the _tegions excessive 


manufacturer for own benefit, rather are causing failure in this 
ausil 


— 
There i isa a large problem i in determining how ‘Model: serve in studies of th kind, ¢ lefects may 


can be applied d economically in the f foundry. | This will not 7. be chalked on the surface of the casting, but the point is to. 

be at once noe easily. It will require cooperative fot be “emphasized that radiographic negativ es must be analyzed 
the of all i Ww a distinct tll with ‘meticulous care and the results must be correl lated a 


— other i information if the end desired is” a ) be achieved. The | 


acteristics. _S scorptable achieve the if dev elopment i is far enough. 


to A.S.M.E., A.P.L., A.S.T.M. and A. F.A., should be worked the study of castings, particularly large ones, gamma- 
out for this class. If this were done, those organizations. sup- _ ray radiography seems to be very promising. T There i is needed é 


~ 


plying the products would 1 no doubt make use of radio- investment in plant, there is a “relatively 


raphic development. Committee working with the 

: - F.A., seems. to bea logical place for the consideration | of pictures is w well understood, thanks t to the excellent pamphlet — 
the problem, of Briggs and Gerelius. "It is possible for the small manu- 


outlay for the rental of radium, and the technique of taking — 


way 0 of utilization of “radiographic testing 
cost. the nature of the equipment a anc 


the cost of x ray apparatus: is at present. 
is: no great likelihood that it will be much less. 


Apparatus is only part of the capital | investment. The total are bound to come, its disadv antages will be With 
installed w needed accessory y equipment may be double as \ with the cost of 
ine itself. The expense of operating — i 


adds considerable. But these costs only ex ens 
of actual! ly securing negativ es. 
in the pictures. 


may constitute most of ‘he expense, but w vhere the method is author has’ heard at various tenes 
devel opment, the actual cost of s securing the n method ‘that have seemed and that 


“carefully by the metallnrgist 0 or other 9 personnel 
necessity for intelligent study is to be emphasized be- some yoy of 


cause in it is involved the re eal return from the investment. f opinions s based « = actual observation were “requested. 4 


question of actual dollars. ‘spent is not so important as ‘otters sent out and 
the question, is the method worth the outlay The answ rer Produce. in the opinion ¢ author, w be apt 


ve had the a 
to this lies altogether in the: value, of the information derived had necess ury 


this depends quite largely ‘upon the care in examining 
and interpreting films. . While the need fee careful study of ms. R. A. Gezclius and C. W. Briggs, 


‘md wy aphy,” The Radium Chemical Co., New York Cit 1932, 

fadiographic evidence should be obvious, it is probable | that 

the also G. E, Doan, “Gamma Ray Radiographic resting,” Journal 
those not actually doing the work realize how much is in- ‘ranklin Institute, Vol. 216, No 19338. 
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4 igent interpretation and — 
— 
— 
| 


del ~ side 


— 


Model with films 
attached. End view. 
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The laboratory explains 

to the shop. 
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ifteen replies were received. These been broken 
‘dow! n into form easier Part of the 


at this” 


were to individuals that know you any data or opinions ‘based on 1 observation t 
——e however, the firm: athliation ms are listed rather x radiography has failed to reveal serious defects that have be 
the individuals, for obvious reasons. the analysis, found to be present by other means? 
the answers are split up into consumer and Producer g 
“listed in one ‘place « asa casting consumer and in ‘another aS Casting Producers 
elding consumer, depending upon | the context of hi 
answer. | The author has refrained from | expressing. his ow n 
answers any of the questions, partly because the answ ers 
seem | to be | Fagin: all cases rather complimentary. to radiography. Rin ‘For sections too thick to. 
author's s opinions would only swell the majority in each 


were addressed to “The following omment 


rican Brake Foundry M. W. Kellogg Co. at a favorable angle.” One casting producer 


1 Steel Casting Co. ion cites the case of a gas leak 


. Navy, Bureau of Construction 
— sound; in this case, no defect was is even on oe and 


S. Navy, Bureau of E 


Taylor Wharton Iron and Steel Co. The answ this question also a are ests 


c de have performed by inexperienced a and poorly trained 
Electric and operators. . The technique of radiographic inspection has 
Ota es been dev eloped to its present state until recently. iz It is to be 


expected that mistakes, misinterpretations, other acci- 
dents ‘should occur, the of seems 


by other 


7 
“In general, defects have been found to corre: with bin 


“We are convinced we are trying to ans vering— answering 
complete that detects w hich might be cause for lie it 
think, however, that sometimes castings “are re- “T have repeatedly claimed present code or Navy standar 
= for defects that at do not justify rejection.” are too severe.” 


No—But radiographic cally unsound castings have fre- “We can commercially obtain welds which meet the Navy 
cabal TI see no reason why we should accept a lower _ 


| | 


‘not answer this question 


Attention is called to the of the question Most of those interrogated did 


The for reasons | that are obvious hat i is, NO” ‘one knows as one 
put ‘time will tell.’ "Opinion 


Opportunity to observe, | there have been aimost ‘no occasions 1d: 


Have you any data or opinions based on observations that 
) ‘ to reveal istin fe ts tha re of 
radiography hi failed to revea exiting de fects that are of 


This particular case has. been used as an illustration ‘real seriousness 
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in another part of this paper. Defects did exist but there 
= were other controlling factors which were more enperant. —— 
Bes 
Have you any data or opinions based on observation 
defects for which castings would be rejected on radiogr: 
Casting Producers Casting Consumers codeor = 
= 
— 


"Radiography of Welds 
Industrial using X-rays ‘owes a great 


its present advanced position to the makers of fusion icon, 

“No”—3 (one answer pressure vessels who definitely invited 
qu alified) “tance | tests, invested in X- ray ‘equipment, and began to to ild 
Consumers to radiographic | standards: of soundness. 

It would seem ‘that Committee E-7 has little to o offer to a 


— that is leading the field ‘in radiography. . Howev: ever, , in 


ite ¢ of the fact that producers 3 and consumers alike seem to 
= - well satisfied with the method as it is, there exist” -prob- 


“Outside of fact mentioned in question 16, no has 


Con and in other 
rienced in inability to detect unsoundness.” 


_ “As far as I know, there is no case on record of failure due | 
to defects that escaped radiographic detection.’ y 


‘Our radiographs | have not failed to show serious defects in Back as” far as 1928, before the Navy and the A.S.M.E. 


recognized radiogr sraphically tested welds for boilers, the 


a ‘I do not know of a single instance w bike radiogr aphy has Army began ‘making welded gun carriages based on radio- 


defects of real seriousness. graphic control and inspection. The Navy has begun to use 
” 
“Do not believe this to be true if is used.” this ty pe of construction more recently. There other 
of thus call foc 
1b. The idustrial applications o welding vat call for ra iogray 


uestion uestion Lb. he re etition was 
¢ _development and control. The Army has asked recently for 
answers reflect a a con- 


i bids on welded bomb bodies calling for the highest grade of 
welding and specifying radiographic | tests. There are, no 


q 
as doubt, other structures that demand “equally high soundness 
; 


graphic tests? Expense? _ There i is needed, however, soundness ‘standards 


tion? Other things? ——— - welds that are based on actual data as as to the effects of — 
_unsoundne conditions. ‘The problem has been me mentioned 


above and will be a consideration of Committee E-7 
ag the nondestructive test t subcommittee of “the: 


Re 


os 


w vho has over the tests. 
in 1 development work, , expense is not important; inspection Pi these that should 


justify; ‘no with regard | to sensitivity. 73 recommended practices. There are questions, involved in the: 
to perso sonnel. of radiography in the training and qualification of 


_ welders that could be ‘considered the committee with 
bs ‘there are no chief limit: ations; sensitiv eness far superior t 
ss far s upe or to In these possible activities, w hich are illustrative, 


older: methods. (from large ‘cooperation with other ‘societies and with other | 


ad bodies will be and will be striven for. 


interpretation of radiographic negatives; no appreciation of — * Research for the purpose of improving the method i is s the 


physical significanc ce of radiogr raphic defects. responsibility Subcommittee II Technical esearc 
aS ef under the leadership of H. E. Seemann. This work is re- 


of corel ing defec “me 
garded as of the highest “importance. Exquisite X-ray pic 


: a source of added trouble. =" a tures of the delicate structures of a flower may be made that 


have the completeness” and sharpness of detail of fine 
is question brought out an expected response. Many photograph. But the X-ray pictures of metal greater than F 
object to the expense e of the test, yet only seven out of fifteen 1 in. in ideal when compared with 


claimed expense Some pointed the Clarity and image detail in a good photograph. If better 


that expense in deve elopment work is a minor consideration. ay negatives | could be made, the usefulness of the radi 
Others to that ex 


ects mechanical 


_— ‘none 0 of those soggeted of offer fundamental aime ih have been presented already by individuals of the sub- 


committee although it is less than a year 
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of them! is a study of metal intensifying screens. and describes a met he od o of measuring it. In the 
These iend themselves to a determination of the factors i in perimental results it was found that t in radiographing 


“volved in intensification. The author discusses the two fac c- aluminum almost one. half of the secondary. can be removed we 


ors involved: (a) the direct action of electrons, and (4) the by filteri ing through lead. almost linear relation was sn 


fluorescent radiation of the screen material, lead in this case. found to exist _ betw een the qui antity of secondary and the 


ieee devised an n ingenious method of evaluating the two effects — thickness of the - material. . These results are to be regarded | a 


and obtained quantitative measurements. The radiation effect preliminary ones. The final” solution of secondary 


was shown to be due principally to the K problem will | most engage the attention x 
tion of lead. W ith the usual | arrangement of front and back © 


‘screens and double coated films it was found that the electron ev er, w will greatly “extend ‘the usefulness of 
effect accounts for 84 per cent of the intensifying action for testing 


I the front screen and 75 per cent for the back screen. - Technical research is of vital importance but inv _— P 

Another | ee presented further studies of intensifying effort of a more practical nature is often equally so, A’ report 


this case, lead screens and calcium tungstate be presented in the near future to Subcommittee IIT ‘illus- 


screens were comp red with regard to their efficiencies for trates the work this and the 
gamma- -ray ‘radiography. ~The calcium tungstate screens were 
| to possess the advantage | of speed, but the lead of solic 

gave better images and w ere generally ‘more con-— 


_x in their performance. blackening of the film 


for radiography of fusion we elded joints. The of this 
the calcium tungstate screens did not vary according to an. committee i is largely represented i in Subcommittee Ill of E-7. ay ; 
inverse square low wi ith the the source of A recent p problem before the A.S.M.E.-A.P.I. committee has 
radiation. the consideration of a proper penetrameter for u: use 


third paper! dealt with of proper film to “routine testing of class A- 1 wek ds. This. investigation has 
source distance for different sized sources and different it sized og to the proposal « of a new device, a test block. — 


defects. paper is pertinent because sharpness of images, ofa years’ study involving six industrial | iboratories as 


particularly: for small defects, is very much a function of the presented to the Joint Committee at a meeting held during 
£49 distances © of film and source from the defect. For. metal the week of the 1938 AS. T. M. annual meeting. A résum 


poranenting °s of 2 in. and above, adjustments | are are difficult that of this report will be. presented to A.S.T.M. through Sub 
will secure sharpness « of image outline at the same time for committee of E and action he report paralleling 


defects near the outer and inner surfaces. The theory of the that to be taken by the A.S.M.E. and A.P.I. will be sought. — 


mage formation from the point “of view ‘of geometrical In this w there will be industrial recognition of 


“optics is is presented with excellent illustrations. ation, This action of the Committee and for more 
fourth! deals with radiation. This 
are summarized 


of | the film j is about 
factors—first, the direct | contribution from the primary test hitherto 


ae tion that proceeds directly from the X- oy target and that code, is a piece of steel 4 in. wide and arranged in steps 
alone is responsible for image formation, and second, the long and o f “graded thicknesses s so that the thickness of one 


contribution from secondary radiation. | The metal being step is 2 per cent of the thickness of the metal being radio- 


radiogr raphed absorbs part of the radiation proceeding from "graphed. Ea ‘ach ‘step ‘contains hole 2 2 in. i in 1 diameter 


the X-ray tube. Part of the absorbed radiation reappears the in. square face. The device is “placed 


: heat in the metal but an appreciable amount appears as a cide the weld being radiographed and its image appears i 
-re-radiation from: ‘the material. The re- radiation, known as — the negative. “If the hole corresponding | to the 2 per cent 


shows, it is s assumed ‘that all cavities ‘in ‘the metal 0 of 
factor i in the the film. It, in in 


effect, produces a 
th image "detail the ‘primary 1 radiation. 


a ‘page. le pract tice, 


‘that cavities greater than 2 per cent sometimes 


en the ratio of primary. * secondary radiation is high, not show | in the the n negatives although penetrameter holes corre- 


= “obscuring fog i ‘is less apparent. hen the ratio ‘is low, 


sponding: to as low as 4, or even 4, per cent could be shown. 


image details are lost entirely, There was objection also because the regular gradation of 


he fi first contribution on: important problem i in sec- steps with the equal spacing of ‘holes led to optical ilsion, 


f 


paper!” referred to above. In it the au author ¢ points on that the I . Seemann, “Some Physic al and Radiographic Properties 
Metallic Intensifying Screens,” ‘Jour nal of Applied Physics, Vol. 8, No. 2, 
secondary. radiation is o rdinarily of longer wave length than December, 1937.” 


primary so that differential | absorption of secondary and E. Seemann, ‘ ‘Secondary Radiation in the Alu- 
minum, Steel, and Lead,” Proceedings, Am. Soc. Testing Mats... Vol. 38, 

primary is possible. 1 This i is accomplished | by means of filter- 
ng the radiation ‘through lead which absorbs the Gilbert E. Doan and Shang- Shoa Young, 
™ Charles W. Briggs and Roy AL Gezelius, “A Study of Intemsifying 


— 
The 1938 paper! is a continuation ¢ of the “Not published. A résumé will be presented as a report to be val 
tce E-7 on Radiographic Testing of A.S.T.M. and will be avail- 
tion study. In it the author discusses the effects, of seconda ty able that ‘Society. 
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fact that the “area effect” was negl ected. ‘discert 
ili of an image in the negative depends upon its black 
to the background, upon the sharpness of its 


‘and upon its area. The holes in n this” are too 


The results in. ‘showed that 
laboratory brought out the hole, which was 0.02_ 
and 0.02 in. in one showed 


‘The penetrameter has been as more a sensi- filters we 


ity ga It has been the uarantee to the urchaser of 


weldment that ‘the | picture in which it is seen was prop- 
“erly taken. There are differences in equipment, differences 
‘technique, differences in the skill or carefulness of 


“operators. There is a as to whether the ‘penetram- 


radiographic "procedures. Also, the penetrameter ‘cannot be 
— easily as a sensitivity gage. A test block was suggested"® 5 

asa tool to ) supplement the penetrameter and as a device e that 

“could be used in of the variables that enter 


zes. A definition 220 ky. 


etrameter subcommittee Ww as, 


” of which contain artificial defects, that may be used to determine > 


“The test block is a device up of carbon 


‘laboratory testing with and without the “Bucky one ‘test 


ing with both X- rays and gamma rays. Three sets were 


using 400 kv. p- on the X-ray tube, ‘two sets were made with | 


(250 kv. p. and two. with 220 kv.p. Two sets of films made 


eter goes far enough i in giving information as to correct with the assistance of Bucky y diaphragm and using 400 kv.p. 


- brought out the smallest hole i in the 1 per cent penetrameter 

(0.03 in. deep, 0. in. in diameter). One u using: a Bucky 

and 400 ky. p: brought out the No. 2 hole e (0. 03 in. deep, 

0. .06 in. in diameter). - Three who did not use a Bucky a 
p. brought out the No. 1 hole | (0.03 in. deep, 0.12 in, 

in diameter) . One set without it Bucky and with 250 ky.p. did 

‘not show any holes | in the 1 per cent penetrameter. but did 
show the No. 3 hole in n the 1. 33 per cent penetrameter (0.04 


in. deep, 0.04 in. in diameter). The gamma-ray films show 


¥ —, or not a given radiographic equipment used according to a 
given procedure in fact roduce raphic ne atives 


"These results. probably limits of sensitivity 
Specifying industrial laboratories in this country. They a are not practical 


“The test block used properly limits. They show can be « done under very { favorable 


_ be employed to determine the limits of can be ob- conditions but not what one can expect under usual shop 
tained from the and technique.” 
working conditions. ‘The i images: of such small h ho es a are 
In another clause it is specified | that faint foe easy and they lack sharpness. Even those 
made ms were not satisfacto from 
sensitivity found with the test block shall be de w 


y 
as equivalent to that obtained in routine testing where the stan 


affected by various factors such in posi- 
surface, etc.” indeed to see some of the images, to. read the negatives” 
darkened room ‘supplied with illuminators equipped 
a with controlled illumination. That is, all the light that came — 


above definitions are quoted from a seport of the 
— to the eye came through | the film and its intensity was ad- 


point of greatest acuity” of vision. ~The film 


that 


» 


subcommittee to which the matters” of the penetrameter and 
block w ere referred. This” subcommittee “proposed 
-justed to the p 
-penetrameter of. uniform thickness equal to and 
per room is in this manner t in 
ent nt of the thidinen of f the metal t to be — laboratories. 
In addition to the the test block assembly 
A test block together with penetrameters of the pe een 
included one late that contained a crack system. _ _ This was 
ested were sent to six laboratories. ‘represented in| the -com- 
made by laying down a weld under conditions that 
mi ittee membership for study and experimentation. A set of 
nea. cause cracking. The plate was then planed down to 4 in. in 
7 nine experiments, involving different ‘combinations | of loca- 
ie i _ thickness and cut SO as to place the cracks in one comer. “The 
tions of defects in the test block, were carried out for the 
‘3 weld cracked generously in a complicated pattern but few Of 
block built up to 1, 2, and 3- -in. heights, respectively. These 
“the branches penetrated the complete thickness of the plate 
77 ae and due to the grinding t most of them were rather shallow. a 
restrictions were placed on 1 the procedures except that t the film ted. the Glens for the 1- 
to target distance was fixed at 30 in., it was requested ed, the films for the 1-in. pa 
the film density should be the same as that of a “film main ¢ ‘its ‘that the the > | 
supplied for the purpose of One laboratory ut Of it. was a minor 
tested with gamma rays as well as X-rays. that ad bow the: 
$5 5 grinding. Four of the seven sets of films showed the greater: 
- ar of this system. C One 400-kv. p. set d did ‘not show it, the 
250- kv p. set and the gamma- ray set didn not t show it. 


= 


; 
wi ‘The ‘smallest holes in the 1 per cent penetrameters were — 

expected to be practically beyond the of detectability. 


bs - mov ed closer to the film i in its location i in the te test block ‘there ? 
pag m in its tes | 


test block idea originated with C. A, Adams, Cheirman of the 
UA. S. .M.E.-A. Pi. Committee on the Radiography of Fusion Welded Joints. 


sO that the 2 per cent image was often seen when it really 
— OF Tims showed the large Noie (0.02 
in diameter). It was surprising to find that the gamma-ray 
films showed the No. 2 hole of the 1 per cent penetrameter. 
— pe y diaphragms were used in the 2-in. set-up but lead pa 
re used in at least one laboratory. 
— 
— 
— 
| 
— 
— 
~ 
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s an improvement in the definition. However, the defini- com 


ations. made of material similar to that of the metal. under test, the 
a For the 2-in. test block arrangement, only the gamma- dimensions of which are in. Ww ide, in. long, of thick- 
eo eet of films failed to -teveal any of the main crack system. ness € ual to 2 per cent of the metal and containing three 

‘One 400 kv.p. set showed nearly, all of. it, the - others ‘only drilled holes whose diameters are, respectively, 4 per cent, 6 

; the more important branches. 's. None of of the 7s showed any per cent, and 8 per cent of the metal thic ‘kness. Provisio 

of the minor crack system. het ere made for the appearance in the image of the positive 


For the 3-in. “arrangement, , the main branches of the prin- identification of the penetrameter 
cock were shown it in five | of the sets there has been 


diaphragms we ere superior to the others. ‘The gamma- “reason for r being, it in common with oth other A. S.T. 
+ 
ray set showed none of the cracks, The 250 kv. p. set and tees, is serv ice to industry. Radiography more than se 
220 kv.p. set also failed to show any of the «racks. method of “testing. lt is a device that makes possible the 
Images were f faint but ‘the: definition fairly good. In utilization” of more economical methods of fabrication 
this series, as with others, there was improvement of ‘the highly” responsible | structures and that may be used to 
pictures: as the location of cracks was moved closer to manufactui ring procedures for the securing of ‘essential 
the film soundness i in cast products. It fills an essential need in mod-— 


One question of in practical inspection re- ern industry in that it can be used to provide assurance of 
lates tot ability of individual radiographic laboratories service in 1 the units of our mechanized 


fidence in “the ne atives. The test block w was ‘intended to 

provide a for the ability” of a 
P 


A 


to this device can be used ate 

the relative quality of the ne negatives produced in 


oe 


"On the basis of r™ “detectability. of images, the various 


participating laboratories were given selative. ratings 
the qualit of their ne atives. Judging by these ratings, on 
of the organizations that, has the best “obtainable equipment, 


“the quality of it its work fell almost t ‘to > the bottom ‘of the list. a 
‘This “organization was, the first one to. perform the experi- 
‘mental tests, and carried them. out in the spirit originally 
intended, that is, with the exact shop routine » and without 
rection wo care over what would be given to ordinary 
_ production work. _ As the test block went from place to place, sf f 
“there. developed more. and more a spirit of competition so 
that for the most ‘part: the ratings ‘represented the best that 
each organization was capable of rather ‘than the “average 
ju ality that might be e xpected in produ action work. It is of 
alue to determine the best possible results. them one 
qualify a laboratory in the sense that welder is 
7 but they may be ‘misleading to an inspector in that =F 
they do not at indicate the actual sensitivities in the films that 


: There are questions as to t the possible abuse of the test 
block results in that by. means of it manufacturers might be 
held to “unnecessarily high’ (and therefore unnecessarily 


Pensive ) standards « of workmanship. For these and other 
_—— feasons, ‘the committee voted to refer the test block back to 


subcommittee f for further study. 


The commi 


obtained in the test. block “experiments led to ‘the 
that t the i images of a per cent penetrameter with a minimum 


cent t diameter hole is is much too difficult to use in prac: 


hich its. image 


ppea 
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in.) Committee E-7 will take cogniza portance. When ‘they do, ia 
. cognizance of them. But until then, 
graphy remains as the most generally hn, # 

a ar service. It is the mandate of C re ia 
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— VG ‘pro er y, coulc be Meetin md prize in photographic exhibi Service, 


tana ara ‘on | Calcium Chloride (C 83-38) 


Making and Sorting Compression Test Specimens Concrete in 
rh as taken action on | Flexural Strength of Concrete (Laboratory Method Using Simple ‘ 
of i 5 hici __with Third Point Loading) (C78-38) 
Par number o "speci ications and tests whica are o acl Flow of Portland-Cement Concrete by Use of the Flow T able (C ms 
ticular interest in the construction field, the standards cover- 38) 
ing materials used in such structures Hydraulic Hydrated Lime for Structural (C141 
li il Clay Lumps in Aggreg: ates (C142-38T) | 
ul ings, ug ways, dams, pipe lines , and similar projects. Unit Weight of Aggregate (C 29 - 38 T) 
‘Several ‘ew specifications cover materials for which there — Basic Sulfate White Lead (D 82-38) 


Lead; Basic Sulfate (D 405 — 38) 
have not prev iously existed standardized od requirements. Asphalt Plank (D 517-38 


new building codes, many of which embody the Society speci-— Report. on Building Materials and Structure: 


cath st ds of q ality covering HERE has ‘recently been issued the first in a series of 


materials, have aided in in stimulating their u use, calling the building and structures reports describing 


attention of contractors, engineers ar and others to the stand- 3 cee 
Program o of research on building materials and structures for 
Several branches of the Government whose activit ies a Ke Sere 


use in low- cost housing. This is issued throu; th the National — 
bring them into the field of construction ar are to 
Bureau of Standards a result: of work recommended 
the use of standard s 


ing agencies. 
standard is that it As not | the work < of a single person | & ag 
; T he introduction | ‘iia out that progress 11 in in every modern 
the result of enlightened | cooperation. n. There is sate 
ndustry depends on technical research to improve old prod- ns 
tion with the lack of uniformity in some product or ‘process | 
ucts and to dev elop new ones, and that many | believe progress 
and individuals or groups wish to avoid uncertainty and de- th bu ome onl same pt 
ty can ¢ 
is progress a new s be 
is program is n 
ards, therefore, are an embodiment of the idea of -coopera- rdinated by di off the 
— of the foundations of modern | societ fs i ~*~" ordinated by division chiefs of the Nati — 
ards, including Messrs. P. H. Bates, H. C. Dickinson, H. L. 


standards issued by A.S.T.M. ar are the result of close Dryden, | W. E. Emley, G. Lundell, AS. McAllister 
an and H. S. Rawdon, with H. L. Dryden as chairman. 


of consumers, producers, general interests 
ie first report covers Objectives, Procedure, Scope, Cooperation 5 
Industry, Detailed Programs, includes a section 
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who constitute the makeup of each of the Society’ s oe 
committees responsible for standardization activities in a 
specific fiel decisions made by r 
is me y representatives on these - pointing o out that the National Bureau of Standards | is a fact- 
committees are based on the best available data and on 
finding organization and does “not any ‘particular: 


* knowledge of roduction techni ue, and th 
md nus the ‘Specifica~ ‘material or ‘method of construction. 
tions and tests are considered ‘efficient. The very nature of 
The report summarizes the general | objective of the P 


committee's or anization, a 


major interests concerned, makes the standards unbiased. ram, as follows: 4 
of furnish to Gov ernment agencies, the building 
‘he list of specifications and tests which follows includes an 


and the public technical information from every available 
only new ones f first published this year, , but also certain” P y 


source on the engineering properties of f building materials 
standards which have been formally a 
y this ye year, in the structural elements and equipment a 


house, w with particular reference to _ low- -cost housing and in 


to the Society s 
adquarters. All of the specifications listed below can be <n 
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By C. A. gentogl ler’ and Harold Allen’ 
should receive the study y of the Society in connection with 
its work in soil mechanics are: 
s we do not 
just soil , grains by water, but instead Send 
' soil grains encased in film water, with free water in the in- 


: Sediment 
_terstices between the films, and that the effective size of a ‘Fic, 1—Diagram of Sand and Clay Alter Settling in Water. 


particle is not that of the solids but of “plus 


film in w hich the ‘solid i is encased. ae ae The film theory can explain the high 1 mois ure conten s ss 
grained soils. is well know n that settling | out of 


hat two ‘special studies are ‘urgently “needed to “libri 
a) the significance of data furnished by shear tests to m in 
) to de determine means of making the data more com- to Pet com, | that Is, containing solid 


—two- thirds of the volume and a liquid content of one- third 

the total volume of sediment. And for this” ‘to be true rie 
grains 1 be for all practical purposes in contact with 


lays, on the other hand, me ay come to to equilibrium. with 
4 
“cased in of adsorbed water pee “surrounded free “porosity such that the content ‘may be three or four 
water, as illustrated in Fig. 1. Free water has the freezing times as great as the volume of the solids. of the higher 
point, the boiling point, the surface tension, and the porosities can be explained | by differences in the shapes of 


-cosity of ordinary water ; adsorbed films, in “contrast, have and sand particles since dried and | cay soils 


surface tension and are more viscous Moisture ling 


than free water. The properties of the oe 
layer of adsorbed | films of w ater are ‘more 


nearly like those of free water, and the prop- 
Ef erties: of the innermost layer are more nearly 


dike those of solid water or ice. Within 
thickness of the film, all the adhesive proper- 

ties from those of free water to those | ee 
Therefore, instead of dealing 


particles as such, we are concerned 
the performance of the solid particles ‘encased tons per sq. ft. in Laboratory, 


er cont 


eight of solids 


of samples 

of I2lpercent 

Moisture=0.425in. 
-100 per cent in laboratory 

at min.—+- 


— 
cent wel 


Fa, 


‘Test Results on Undisturbed Sample. 


As a result, the size of particles indicated by 


 atcaend ‘mechanical analyses, becomes the size of the can have higher porosities tk an d dry sands. 


particles plus | film thickness” inne of the size of the solids. — sediments formed b by clay soils s settling f from suspensions may 
_ The flow of water through ‘soil likewise takes place betw ween have voids ratios several times as ‘great « as s those of the clay ; 
the films instead of the surfaces of the Particles as such. on- powders. Since the” sand and the clay, particles have ap- 


sequently, a -s result the - speed at which water percolates proximately the same specific gravity which in turn is am: 


soil, as well as the moisture contents than that of water, clay in 

some Specific: state 0 of stability of cases must be held by | 

thickness « of the adsorbed films 


ust 

ide as the of 


* Senior Engineer, and Materials ctively, U. per is made to Fig. 2, which shows the rela- 


B 
tion of moisture content to pressure for one clay sample as 

Presented at the Forty- first Annual Am. Soc Testing } obtained ‘in the c¢ com; ression ‘tent — 
Atlantic City, N. 27- July ty: 1938. pre pee 


A. Hogentogler and E. AL Willis, “Essential Cc before the Society.* 
_ Stabilization of Soil,” ” Proceedings, Am. Soc. ae Engrs., V : will be noted that a 42 sure of 0.5 tons per s sq. ft. 
Hoge er rand E. A. Wi IS, 4 
Proceedings, 1.5 tons ft. 
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However, sccordi 


od 


to ‘the soil grains, as ; the time of load application increases, | p = pressure normal to shearing plane, - 


until the soil grains carry all of the load when ‘equilibrium Pies. gs = angle of internal friction, and ae 

“has been reached between the pressure acting on the soil and a es = = cohesion. — 


é 
at 

Sq. ft. to 1.5 tons per sq. ft. ar and this is gradually transferred where ; — shear stress or strength 


— 


ne moisture content of the soil at 66 per cent. St =! ns 
the “soil solids could not carry the load of 1.5 | mining the: shear strengths sng soils a are shown 


sq. ft. at a moisture content o 
istance of water, becomes evident, because at this mois- Essentially it consists of Placing a thin le of 
ture content ‘and with an assumed specific gravity of solids 

ae of 2. 65, there is. in the ‘soil mass 1.75 times as much. ‘weter 


creases as the distance from the surface of, the "particle i in- “1G. 
creases, ‘then: the consolidation of “clay soils becomes readily 
th at as consolidation the films 
1 Separating t the particles are reduced i in thickness. until quilib- 

‘rium is . established at a thickness of film where the attrac- 


4 tion of the film to the particle is just sufficient to resist the 


é 
produced in the loaded soil. tween ‘two ata give en normal load , draw- 
he electrochemical properties soil affect the film 


of soil aft the one rough 1 surface “over the other by applied hori- 


_ Consequently, as has _ been shown by zontal loads, until the soil | ayer fails. The surfaces may be af 
interkorn, the permeability, expansivity, and the amount “encased i in 1 sides to form | boxes w w ith one face open ; they may 
of. the a soil | may ‘be changed consist of metal or porous ‘stones s and the desired roughness 


ated, of t ple may be furnished 


means of ‘corrugations and fins of various designs. 7 The 
vided proper attention is giv en to the of lateral movement of the upper surface « or box, as the 


the water employed in testing the samples, but has to do may be, is considered as the horizontal deformation the — 

principally with the interpretation of the as well sample undergoes test and is “measured: by means of 


the compression test data. . According to general assumption, | the micrometer dial. 


shear strength determined on an immersed sample, A ty pical time- -deformation curve for one sample, 
ae the compression characteristics a as shown by the data, 7 one moisture content and under one Loy load, resulting 

Fig. 2, would at a moisture content of 66 per cent and from the above operation, by 
> 
of 1. 5 tons per ft, depend upon | the fr plotting the points on the curve were obtained by t 
application of equal shear load increments at 15- min. inter- 
= tion of grains eS on grains. Instead it becomes ¢ evi- | 


be due to Time - -Deformation (b) 


= 


Pape 


he 


HEAR TESTS 


been ex 


Possibly more effort thas 


“urgency. of improving procedures with Time, min. Shear Stress, Ib. per sq. ft. 
a aim oft reducing experimental. errors, but attribute the Fic. in Direct Shear Test— Normal 145 Ib. per sq. ft. 


principal difficulties that have arisen in attempts ‘to and th 


vals and the reading of the micrometer dial at 


tervals. The crosses show the t times at which load increments 


were e applied. |The circles show the deformations occurring 
involved i in computing t the shearing 
_ betwe een the application of load increments. 


se ition was 
will be noted that the i increase in. 1 deformation w 
he 


s F. inte korn, “Surface actors Influencing the 
ay Research Board, greatest during the first interval of time after the applicatio 


Vol. 16, 293 (1936). each new load up to the one causing failure. The load 
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indic cated in the the force 
Plied and is changed from the rectangular 
“Partial sheared position, each layer is Shifted | to ) the right 
slight distance s for the top, 4s for the middle, ai and s 


‘urthermore, each is shifted or dis 


Deformation 
Thickness of Sample 


the elastic the plastic ‘ra p in 


es for \V Variations 


Ww has been ‘component of she 


which causes 2 constant « rate of deformation which in direct to pressure, 


is designated as the one causing failure. normal to the 


seen that as the normal pressure is increased ‘and: the 
fir friction | between the successive layers of soil is thereby 


creased, ‘it w vould be expected | that the shearing s stress required 


me Is ap I he of to produce a given deformation of the soil sample 
> 
the constant also be increased. In such case the stress-strain relations for 

then be s 10WN as in ‘Fig. two different normal pressures would have different il 

relation of shear strength to normal pressure is Ob- as shown 


as show n in Fig. 7 left. Then the internal friction. would 
tained by testing samples under different vertical loads and : 


conform | to th the definition as given | abov 
the normal | pressure against | the corresponding shear 
strength The ‘shear strength - normal pr pressure relation for 
soil ‘is shown in the “ultimate” curve of Fig. 5. The 
other curves of F Fig. 5s show the shear. stress - normal pressure 
relations of the soil for deformations less than the ultimate. 
| any particular curve is obtained by finding t ial 
stresses corresponding tc to a giv en percentage of the ultimate 
_ deformation recorded for the corresponding vertical load. 
The intercept of the curves with the vertical axis is indicated 
‘the | cohesion and the angle the curves make with the 


designated the angles of obliquity. 


D SIGNIF ICANCE OF SHE AR 


“test do not conform to the usua 


To 
shear detail as in Fig 6. a shear load 


ieved that increase of 


in Fi 1g. According to ‘this manner would not satisfy the definition of 
internal friction as given above, but instead would indicate 


) that the indicated shear resistance is due to some binder 
Deformati action in addition to pure friction and (2) that the constant 
cohesion is also affected by the normal pressure. 


and 9 show stress-strain relations obtained on two 
samples cut from sets of undisturbed cores of cohesive a 


curves of Fig. 8 indicate the first type” of strength 
rease noted above, whereas the curves of Fig. 9 show the 


wh 
second yy pe. tis also interesting to note that negative values 
he considered to be made u up many for the angle of internal friction for cohesive materials and 


izontal layers of molecules, a few of Ww which ch layers are “negative values of cohesion for ma materials have 
illiam Ballantyne “Phy sics for Technical Students cedure described above. 


— 
100 ticles instead of molecules would be expected to slide 
29) 
100 200 300 400 500 600 7000 
— 
ya 
— 
he 
pear test data, attention 
4 7 | definition of the crease in the shear strength formation as the 3 
is normal load is increased, as 
= 
d 
— 


Normal Load 
*492/b. per sg. ft *647/b per sq. 


“4 =49. 9.8 per cent — 
Normal load_|___ 

sq.ft. 


#3625 /b.persg.ftt 
Moisture Content 
f 


0.02 0.04 0.06 0.08 O10 0.12 014 


eformation , in. 
of the method described herein might be be subject to some 
controversy. Nevertheless, the method as a whole is consid- 
: : ered by the authors to be very helpful in the treatment of a 


005 
OS complex so soil property and believed to be correct to 


Deformation In serve for general purposes of design. 
satisfy ‘the theoretica! conception | for these there is is was vertical in a sample before test, was distorted after the 
the possibility that the values of gas determined by sample had been sheared to failure. The sample 


tes on cohesive Soils ‘may not have the same ne significance as cially prepared for test by introducing | thin planes ¢ of white 


the values « of ¢ which are indicated by tests on cohesionless powder ‘normal to the direction of shear load application. . 
materials. This would conform to what has been learned _ Fig. 11 shows data obtained in the same manner for maxi- 


- from other tests such as the mechanical analysis, liquid limit, mum recorded horizontal deformations of 0.1, 0. 2, 0 


“moisture ¢ equiv valent and the like, wherein the test values for 0. 44 beets tests of ning 1 in. thick. Pa 


do ‘not have same Significance as 


STRAIN RELATIONS NEEDED 
= Difficulty has arisen from the meagerness of the sini test 
data generally used. _ Design data fe for utilizing all « other engi - 
neering materials include stress-strain relations which show 
ultimate strengths and deformations at which failures occur 


furthermore the relations of stress to deformation for 


ane, in. 


deformations smaller than the ultimate. 

pressure- -deformation relation furnished the 
ee tests on soils (see Fig. 2) is in effect such a stress- 
strain. curve for the vertical consolidation of soils. But in the — 

ae case: of shear tests it has | been | generally customary to con- 


principally the ultimate shear strength together with the 


ich the 
‘imate shear ‘strength depends. To serve design "purpose, 
MAY this information should be supplemented by a a 1 complete shear _ 


Stress-s strain relation for deformations | less s than 
vs of arranging ear test 05 04 03 02 0 02 03° 0.4 05 


Pla 


0.2-in-Total Movement by Dial 
45-03: in.Total Movement by Dial 
44-in. Total Movement by Dial 


| 


Vertics 


of Shear - 


@ 


on. 


_ There might be a number of ways of arranging sh 
data in the form of shear stress-strain curves. The validity 7 Leteral Displacement of Vertical Line, in. 
? 


of sample thickness was taken into account by 4 
‘expressing the average horizontal deformations as percent-— 


of the vertical thicknesses of. the samples between 


edges of the fins or grids, = 
Tt was, further assumed in constructing: Fig 12 that shear 
“stresses | as W ell as the ultimate strengths, developed by 
forming ‘the at en of the defor- 
mation, ar ¢ 
7 _ the slopes of the stress- deformation relation lines shown 
Fig. 7 and cohesion components indicated by t hae lines t 


j 
— it. | 
— 
— 
— 
Be. 
— 
— the shear stress - normal pressure relations of Fig. Se " iol: 
a: 
— 
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e 


| 


The here are many engineers who sti ill | soil as 
a material whose structural properties cannot be 
studied to _ advantage by laboratory and analytical 
methods. Many other has. sages: are reluctant to make 
use of test data in Practice because of their lack of 
know vledge of “soil investigations. It is believed thé that 
5 this condition will be corrected if the | practicing eng 
an neer is given adequate | information concerning the 


present status of ‘soil frank discussion 


Og sca 


nm 


ickness of sample, | 
wh 


"190 
0110" BO 160 170 190 210 intelligent soil, information in practice, 


vement, 


Investigations LY Ww. Teller Earl 
in connection with concrete te pavement design | included 
ebsertions of the a formed 


to the slab the friction between it and The stress- strain relations are of fundamental importance ‘ 

caused the soil layer beneath to | to distort 0 or bend horizontally. — analyzing s soil behavior. . To define those relations accurately — 

As shown in ‘Fig. 17 of the report referred to, the horizontal and | completely i is the real task t that i is ahead of us in soil engi- "7 


deformations were largest at the top of the soil layer and "neering. They have given us ‘something to shoot at also A 
‘i gradually diminished at increasing distances below the > top. _ have pointed out the enormous influence of the physico- 
‘ ee In the same manner the soil masses may distort or bend chemical properties of of the soil that ina “large measure 
for considerable distances on each side of the plane c of shear - determines its behavi ior. I think w we e will find that these —_- 
which might ultimately be developed, “enough to cause fail- 


of superimposed structures, “Tong before the distortions importance i 
become large enough to exceed the true or ultimate ‘Scr we 
h f the soil. y aper lists two 


y in ender wit th the om 


of adsorbed water on soil grains, has intensively 
of the in the fill be equal to that shown by studied in. many laboratories in fecent years, , and the idea 


data of Fi ig. 12, then its effect would be somewhat as follows: well established that most clay particles are surrounded by 


sort N adsorbed film. -Exce have been 
1932, list. milled quartz as having 
Surface film; w hile in various other clays the maximum thickness of 
film varied from_ 1 X 10- to 33 


bd Movements Due to Distortion. 
+ 


; will v ultimately occur; B, the location within the fill at which with the idea of presenting ¢ a simple picture of the ‘ay par: 


distortions due to sliding become zero; and A, a point i in ticles: ‘surrounded by y adsorbed water. This: figure is liable to 

‘| — the: area of failure w hich represents the location of the re- = to misconceptions (1) because ‘it implies that the ee 
~ sultant force productive of sliding. Then n the soil at point A ticles are all spherical; (2) because of the regular spacing 


would” have b be distorted through a distance of ‘19.5 5 ft. given to the grains; (3) because of the ‘implication that 

before failure in true shear would occur, that is, before iyi practically all of the w vater surrounding the grains. can be 


true cohesion of about 284 db. per sq. ft and the considered as. adsorbed ; and (4) because the thickness of 
If a mov vement of A equal to 1 per cent of AB or 0.3 ft. article. 
were a allow able, then c = 64 |b. per sq. ft., and 4.9 deg. 4 


would apply; ifa movement ‘of 10 per cone of AB or 3 ft 
‘Teller and E arl C. ‘Sutherland, “The ‘Structural Desig for 


Pavements,” Public Roads, 16, No. % November, 1935, 


23. 25 27? . per sq. ft. and — 
| 
DISCUSSION 
D. M. BURMIsTER.—The authors of this paper 
a va 
which ts likely to Occur in a 
— — 
= 
y ia 
= 


———— 


Ekblaw Grim in "the Stat 
Report No. 42, Pe 13, 1936, state that all clays ve a mica- it is 7 
ceous Crystalline habit, and therefore are -flake- -shaped or flat, ‘cause of. ‘the ‘structure before the "shear 


of and tests, the calculated 
the” 
stre ed. a simple approximate 
relationship ‘may be between the deformations 
ni obtained by the shear test and those likely to occur ina 

of adsorbed films surrounding the particles. . Regarding (3) highway ‘fill, but considerable experimental evidence will be 
and (4) above, it appears that to consider ‘practically all of necessary before the authors’ procedure can be accepted. a q 
the water, surrounding | the particles of Clay as adsorbed, is The Criticisms paper should not obscure the main 


stretching that definition too far ‘in the case o of clays having point brought out by the authors: namely, that. deformations 


flocculent soil structure, and account for the inv oly ed. It is possible that 

of voids in such clays. ‘There is nothing in 
-Terzaghi’s picture \ which does not. itself to the e conception 


Foe: percentage of water. There seems to be considerable _ 


“uncertainty on the part of colloidal chemists as to just how 
thick an adsorbed film may be; further , whether such 


ane Was 


‘films are always adsorbed or whether they may sometimes be 


combined with ‘the clay. hile the thickness of 


_ the adsorbed film may be equal to that of the particle thic thick- | 
“hess in particles of colloidal size, it certainly cannot t be con- 


nantly cous particles ‘rather 
“Figure 1 (a) is misnamed as ‘compact and 
is a dia 


lagrammatic presentation 


rica I particles in their 


the older Jet theory of transfer a load from water 

to: erroneous, do not seem con- 

vincing unless their Fig. i (4) in its entirety. 


Under the former conception it s perfectly 


possible and i present shear tests of soil is timely : inasmuch as the So 


are fully as important as stresses in many. problems in earth- 
work. Figure 5 is also of considerable interest, because it 

shows graphically the variation in the proportion of friction — 
ae cohesion w hich are mobilized at different stages in the a) 


application of load. 


paper, called” ‘attention to 

several in soil mechanics with which 

_present-d -day _ investigators are engaged. The recognition of 
the character of the soil-water system in fine- -grained soils 
taises the question 2 as to the applicability of "conventional con-— 

ve ceptions of internal friction and m may indicate the need for 
readjustment these fundamental conceptions: which 
quite generally accepted. In the ‘second ‘place, ca calling atten 

tion to the v urgent need for a comprehensive i investigation of 
ciety’ 


that soil particles, or their films, m may be in Committee D- 18 is at the present time engaged in 


contact even though there is much ‘more water than solid” 


matter: in the soil mass. ie 

Spec 
significance of data furnished by shear tests, and 
determine means of making: the data more comprehensive 
= writer i is in 1 entire | accord. . The authors have « discussed 
‘the results of a shear test in which one type of shear test 


"machine was and one rate of loading Other state i in which i 


with a different of shear machine, and a dif- 

Be ferent rate of loading. For instance, if the load were applied 
——_ very rapid rate, the deformation within the body of the 
_ clay would be small, while if the increments of load were 

allows ed to remain until all movement ceased, the deforma- 
tions would be very much greater and more uniformly 


throughout the depth « of sample. The effect 
of these factors on the shearing strength of clay 


neering: Purposes. The effect of the 


thickness of the sample -on the ave erage e deformation has not — 
been “mentioned by the author 


machine, as the distance betw tween the applied s shear "forces is 

increased, other stresses than those | due to pure dhear ecome 

important, and the deformations ar¢ are modified. _ In any prac- 


tical problem ‘involv ing deformation, distortions on all 
and 


types of stress— ension, 


18 Soils: for Engi 


being 
studied by Subcommittee VII of the ne Society's Ci committee 


s. In this ty pe of shearing is is exten 


tensive program in which the investigation | of shear tests of 


both cohesive and gr ranular soils i is being carried out by some 
Concerning i item 2 of the thesis: namely, that opera 


twenty cooperating laboratories. Iti is hoped that this f pro- 


‘studies urgently needed to determine (a) gram, under the chairmanship of Professor Converse, ‘will 


¥ _ make it possibie | to evaluate | present test procedure and at the 
time. throw upon this important physical property 
On page 15 point out that sand in the 
may be assumed that the particles are in 


it 


a stable arrangement with porosities of 


mechanical arrangement 


ure as 1 re eptesenting 
particles approaching maximum 
preerey A similar observation in connection with the shrink- > 
i of cohesive soils may | be i interesting as indicating characte 
_ of the arrangement of particles i in the finer grained soil. In 
connection with tests to determine the volumetric change of 
~ clay soils, the writer’ s attention has been called by Mr. F. R. 
Olmstead, Michigan State Highwa ay Department, to to the fol 


lowing fact: If ‘the linear relationship between volumetric 


change moisture content| (see accompanying Fig. 


nded to the horizontal a axis, f2 “presenting zero moisture © 
content, the volumetric change ‘equivalent to the shrinkage 


e of the be constant for 


Associ: 


— search Consultant, Michig 


ngineering, 
an St ate Highway Dept., 7 Ann Arbor, 
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U.S. BUREAU OF STANDARDS — as the time element became unlimited 


Shrinkage Ratio-/64 page 19 the ; authors st ate: “soil: ‘masses may 


— Shrinkage Limit 22. Sper cent. for considerable distances on each side of the plane 
shear w hich might ultimately be developed enough to cause 


failure of superimposed structures long before the distortions _ 
_ become large” enough the true or ultimate: 
srength of the soil.” In Fig. 4 the ultimate shear strength — 
of the soil ts jedienel as the maximum applied load cau 
Rotio-I9S failure i in a very short time period. Ita ppears to the w riter 


e Limit -/5. cent 
a tha it the authors have failed that the alue 


oisture, per 


Moi 


Volume er ce 


Fs he stres which causes per In such a shez 


as ta aia test per ormed as desc ribed there would necessarily be plastic 
| 


“order of 30 to 33 = cent. This observ: ation n would bear out — 
n solid from the boundary planes in accordance with the laws of 
in either granular or co nesive soils, in a mechanical arrange- ~ viscous flow for all loads in excess of the true yield value. In -* 


ment approachi ng maxir the porosity the general “meaning of the term, plastic deformation repre- 

approximately ant. As this it may be sents such permanent displacement and is identified with the 
concluded | ‘that “for those fine- grained ‘soils, in Ww hich the range e of deformation | which is ‘Progressive and proportional 


percentage of voids filled w ith water is substantially greater 4 to the time for any joad in “excess of the yield value. 


than th this amount, the particles a are not in contact and r resis the same token any load less than the yield value not t resulting i 


must be that resistance hich arises from ‘the molecular f in progressive deformation w ould” be ‘recognized as elastic 
in the adsorbed | moisture films. deformation and of a very much smaller magnitu 


In this event it is difficult ‘to see how internal friction a as appears: that failure “recognize ‘the yield as 


ordinarily conceived can be the in the defined | by Nadai and | other eminent authorities on plasticity 
shearing resistance ; and in fact, this i is the case and the test conditions referred to in the previous paragrapl 


‘ cohesive soils become semi-viscous Prive solids it would x leads to a rather distorted conception of failure unde shea 
5 be necessary to apply the fundamental relationships of plastic . The magnitude of the displacements 


the thickness of the sample and proportional to the distance 


13 


as shown | in ‘Fig. 


“solids rather ‘than ‘those involved | in internal friction. The discussed in ‘connection with Fig. 3 of 19.5 ft, w hich 


apparent angles: of internal friction, ‘shown in Figs. 5 suggested as as being possible deformations before the slide 


ec br 12 of t the paper, would then be simply ; time effects due actually occurs, is far out of the ran € of observation 
to the viscosity of the adsorbed moisture films and the inter- cveryday engine ing experience. age Per 


cepts: shown as cohesion represents that shearing stress which authors: called attention to some extremely im- 


must be exceeded before progressive shearing displacement _ portant c considerations in present- nt-day soil ‘mechanics, and this 
An inv of — may bring out discus sion which will serve to 


existing a of shearing resistance in cohesive eye 


Science and Industry | Research i in 
A instrumentation contest with a | first: prize of $200 in TRADE note received through | the Specialties: Division . 
cash is announced by the Industrial Instrument Section 44 


of the Scientific Apparatus ‘Makers of America. Twelve of Cc “ommerce, 2 as prepared by G. Howard, 
q rizes in all, totaling $500, will be ¢ awarded by the  Appersins ‘TT rade Commissioner in Sydney, Australia, contains informa- 


ee contest is. open to any engineer or Operating tion w which may be of interest to many | members. embers, 


man, not employed by an ‘instrument manufacturer. step toward ‘into the ‘problems of second 
- contestant is to write about an unusual application of a a _ industries in Australia was taken when at the end of June, 1938, a_ 
instrument or control device, telling briefly w hat F bill was passed by the Federal Parliament appropriating the sum of 


£250,000 for the | se of scientific and industrial research. 
conditions or need impelled the application. By instrument 


eed control device is meant any | device used for measurement A National | ‘Standards __— Laboratory is to be established in 


Fe: control i ina plant or laboratory, or ag ay used with Sydney and an Aircraft and Engineering Research Establishment in 


device for measurement and control. Melbourne. In addition and information services are to be 


_ The contest ‘closes Nov. | the judging v Initially the Standards will comprise three main se 


during the week of Dec. bi tions—metrology ; electrotechnics; and physics, dealing with mass 
and length electrical units, and heat and light respectively. The main — 
ss a function of the Standards Laboratory will be to establish and maintain | 
Makers national standards and to calibrate substandards used for scientific 


zt — 
0 
a 
(ey — 
q 
| 4 ete 
— 
_ 
a 


Society | Committee / embe: 


8 A continuation. of the ee a member of Society since 
BULLETIN comprising “notes on the -activ- committee affiliations have been primarily i in the field of 

a ities of long- time A.S.T.M. _members, there _ are Presented | timber and he has taken an active part i in the work of Com- 


_ below o utlines of the work of three additional ‘members. In = mittee ‘D- 7 on Timber, having been : a member since 1908. 


= general the men whose activities are described - in this series 
have been affiliated with the Society for 25 years or more ore and St. Louis, home served as chairman of ‘the St. ‘Louis ‘City 3 
have taken part in committee work for long periods of time. ry, Plan Commission, and having he aded the Transportation — 
No definite is being in Survey C ommissio ion. He was First Vice- President of the Con- 
struction League 1e of the United States. . Perhaps his outstand 
ing association w ork has been in connection with the Amer 
can Institute of Architects. was vice- -president in 1923, 
also 1930 to 1932, serving as president 1932 to 1935. He is 2 
_a_member of the National Housing Conference, National 
City Planning Conference, Royal Institute of British Archi- ie 
tects, and was decorated Knight First” Cc lass, Order of Vasa 


(Sw eden). 


C. BoyNTON, Chief Metallurgist, John A. a 
* Sons Co., F renton, N. J., following his graduation 
Plymouth High School entered Harvard Univ ersity and 
Feceived his A.B. degree in 1900, magna cum laude; S.M., 
RUM , Director, aan Rand, ~Na- 1901; and in 1 1904 was awarded the doctor of science de- 


Highwa 
tional Washington, D. after his gree. For several years until 1906 h e was Instructor in Metal- 


Towa State College in civil: engineering _lurgy and Metallography as Assistant to Professor Sauveur. 


(1907) was employed by the Pennsylvania Railroad Co. Since that time he has been “metallurgist with his p present 


Then he w: was “Instructor and Associate Professor, College of company, Chief Metallurgist, to date. In this ‘position 
2 Engineering, Towa State College, serving until 1919, . During — be i is in ch arge of all metallurgical work in the r research lab- 
time he was also on the staff of the Engineering Experi ratory of the company. 
ment Station. There followed a period of service as Like a snumber of other in his field, 

eae Materials and Tests for the Iowa State Highway ¢ Commis- * he has taken an active | part in various phases ‘of A.S.T.M. 

; ¥ sion. During this time he did considerable to place the con. i 


work, | He first became a member in (1907. His ‘membership 
a struction of concrete roads in Iowa on a sound technical 


Crum’s ‘membership in the Society dates” from 191 1 Doctor Boynton also holds membership in the Ameri 


on Committee E-4 on Metallography dates from 1910. and 
a basis. . Since 1928 he has” been Director | of the Highway from 1924 to 1930 he was chairman. He has been a mem- 
Research Board, where his work i involves all phases o of high- _ ber of Committee E-8 on Nomenclature and Definitions for i 


~ 


ie He has been especially active in the work of Committee D- D-4 _ Institute of Mining and Metallurgical Engineers, British Iron i 
on Road and Paing Materials, chairman bis 8 to 1930, and and Steel Institute and the American Society for Metals. He 
. In _ has prepared n numerous articles which have been published i in 
technical and business press press and has” been active as lec- 
turer b before various ‘American | Society for 


whee service on ‘committees, 
member for of Committees A- 5 on 


4 is being mailed to all members 
he ‘Society who ho have requested | a copy, a return | card hhav- 
been sent for this” purpose in May. member w wie 
not ASTM. a co and who w ishes t to tain orie should 


26 


— 


mmittees, -laws, Regulations Gov are 


of Mauran and Russell in 1900. _ One of the « country’s fore- 2 It should be px pointed o1 out also that there is a section . giving 


i 
nost architects he has designed a great outstanding information on th the Society | and membership applica- 


buildings ; and structures in the United States, particularly in Bal tion blanks h have aon bound i in grin back oe of the book 


@ 


October, 1938 
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3 member of Committees E-1 on Methods of Testing and - 
on Steel. His present term of office on Committee 
| Crowell, St. Louis, Mo., received his early 
it 


Recent Deve velopments uropean Rewserch on 
By Richard P. — 


in two sections. The which are still being applied practically 

onception of the nature of fatigue was rather hy sited: 
appear in ASTM Bo LL TIN. T he complete of refer- 8g yP 


however, | the question” 1 has remained unanswered far. 
A variety of theories have been recently developed in Europe 


Pus ‘paper jis the result of study o and the first chapter deals with some them. 
4 carried out in Europe during the past two or jt years. “It in- — a he more recent inv estigations in Europe indicate that 

cludes a review of English, German, Austrian, French, Polish and the fatigue test according the WwW oehler ‘principle, that 


other publications, information gathered by personal contact with h lard 
Germ: research men, and results of the author's own experiments it ‘specimens, do not simu ate conditions: in 
abroad. tice. It is ‘emphasized that formerly such methods Ww re 
vey pertains to v gue used in “testing 1 ‘materials which did not have” “much in 
as theory, testing methods and apparatus, and ectual test results. ‘The common w ith the stress conditions of modem inching engi- 
latter group includes contributions to the problem of factors influ- 


- encing the fatigue limit, such as, notch-effect, shape- -effect, corrosion, 


method of manufacture, hich the quality and usability of can be 


The conclusion brings a summary of the general trends in modern 


European’ fatigue research and an outlook into’ the future possibi years it has become more ‘more evident that 
ao ities and aims. as ar - the shape of an article has a very definite influence, and that 


‘this “influence man inst ances is even | rreater than that of 
t there is no 


the materials t stresses which n more re nearly nature 
ae 


than the exerted by the s 
ell known, of th ently it i is inv estigate 


nore nearly conforming to ac al 


a material is submitted toa stress, them value of ‘ 
continuously between two limit values the “CHAPTER |—Theories. on Fatigue and Fatigue Failures: 


é atigue FATIGUE AND CRYSTALLINE STRUC 
absolute amount of which surpasses a definite limit (fati gue I Al 


limit, endurance limit), , the material will break after a cer Caochralsky and Henkel? basic idea for their 
tain number of stress cycles. This ‘number upon 


"explanation | of _the process | of fatigue a a edd relationship 


The fatigue limit is the maximum value stress, 


between the sliding resistance and the tearing resistance of 


a material. . They assume that the same stress may have = 
ng effect in diffe rent sections of the ‘materi ial because 


multicrystalline_ ‘structure cannot act as homogeneous" 


in for the By extensive research work Gough that ut the essen- 


limit of ‘steel. definite minimum stress re- 


versal has been developed for non-fer frous metals. For “tially d ‘the same, w whether the “specimen consists of two or 
figure 200 million is mentioned in sever 


7 atte three large crystals o or a single one. The effect of orientation 
nti is probably appreciable; the presence of the 


ase o ‘that boundary to some extent prohibits slip; it also appears to 
in other words, that ‘there restrict the “damage” caused by slip, and it may influence 


Is under which the material will not fail the rate propogation of fatigue cracks. But these are 


how often this stress is repeated. ‘This is ‘now nerely differences of degree, to be ‘classified as modifying 


scientists as being the influences. No essential difference in the nature of fatigue 


has been 1 distinguished between single crystals and 


is inherent i in the 1 of fatigue of metals th: at un- 

ontrc circa umsta nc es nd ¢ etai P ay rtar Considering the fatigue characteristics of a ductile metal 


af 
pm The most prominent among the them is the ‘surface yl it is undeniable that fatigue failure i is inseparably ssociated 
ition of the member and the ‘microscopical condition of with failure of elasticity by the proc cess of slip. It is certain — 


the material. PE that failure is determined almost ent tirel y by the criterion of 


__ The first fatigue tests were carried ou ‘out by the ingenious | resolved shear stress, | normal stress being: apparently only of 


German ‘railroad engineer, r, August V Woehler. developed minor importance. The initial locat is always 


the details of the technique of fatigue testing, most connected "plastic: “movements along ‘certain ccrystal- 


ie —DISCUSSION OF THIS PAPER IS INVITED, either for ~ lographic directions and, in the general case, , parallel to cer- ae 


tain ¢ stallogra hic lanes. Gough holds, therefore, th: at 


fatigue ‘failure must be considered 4 as a consequence of 


* Plant Manager, Powder Inc., Long Island ‘City, N. slip; if this ‘conclusion is accepted, the subsequent q 


Presented at the Forty fan Annual Meeting, Am. Soc. Testing Mats., stages of fatigue become comprehensible in the light of 
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ak? 
. crystalline structure: ‘it becomes 


into” “component parts of ‘differing orientation. ya that a characteristic 
Gough: concludes that fatigue failure « does not t result from v value for each material. Ati is the ‘one | corresponding | to 
the consequences of slip. and strain-hardening on a crystal- fatigue limit that he calls the “limit damping « capacity.” 
line structure in general, but only in certain local ‘regions, ontrary to this conception, Herold of Austria maintains 
"junctions of “crystallites, formed by crystal break up. that the damping capacity is not a aterial property. Me. 
these junctions some lattice bonds will be in doubts that the damping capacity 1 is of practical importance. 
sev ere strain and, as the process of -cold- working by repeated Attempts to est iblish laws of rel tion betwee een the di amp-— 
stressing: the limiting lattice strain of some ing capacity on side and tensile strength, yield po oint: 


of these bonds will be exceeded, producing rupi.re and the and similar values on the other, w ere not successful. ‘Tt 


formation of discontinuities in the lattice. When the rela- difficult to classify materials ‘according to to their damping | 
tive orientation of neighboring crystal fragments exceeds a a pacity. ‘Lastly, ‘it was not even possible to establish | 
certain alue, the rupture of atomic b bonds becomes cumu- definite ‘rel: tionship betweer een arious compositions ‘of s 
lative effect with the result that the discontinuities of struc- (and the ¢ corresponding properties) and the damping « c 
a ture develop through the stage o: of submicroscopic cracks into ity of these steels. 
~ that. of visible cracks : wi hich spread under repeated stress All this seems to indicate that the damping capacity is ‘+7 
is ode in the well-known form of the creeping fatigue crack. <: rather dubious chapter in fatigue research. 1 Nevertheless, it 


With fegard | to the fatigue failure of brittle” metals, st be stated that more and more interest is s being attracted 


available evidence is extremely | limited and one hesitates in — by this phenomenon and that positive results may be expected 
drawing general conclusions. The consideration of is in the near future. There is already a testing m machine on 


excluded because no plastic ‘deformation: occurs. It seems ‘the market which records” the damping characteristics 
that in many cases fatigue cracks” “originated due to which affords ls very interesting and practical conclusions. | 


‘In the tetroduction to paper new, fatigue testing 


s have been made to ascertain whether, a and “machines, + S. G. Primrose emphasizes the import ance of 


“Attempts were made to conclusions on the are to in n some form or another; 
stage: of fatigue from an energy value which ‘is based on ‘stress involved may be in tension, compression, bending, a 
number of stress reversals, the stress value, the shearing or torsion, and under comp! ex conditions a com- 
deformation. This, however, does not “seem to have prac- bination of any two or more of these. 


tical importance. in a paper, read to the Manchester Assoc iation of ‘a 


is the of a a material to transform Primrose states that term of fatigue has been 


€ unaccountable failures 
"found as energy unit and oscilla- the past. 


A long time betw een Wochler’ 's fatigue tests | 
igue. Today, 


of material, its state of cold ig aging, ines many failures ‘fatigue, 


, also have a definite ‘influence. whereas they may be due to simple ove erstressing. Ulrich 
Ifa material is is stressed between equal limiting values has given an interesting proof of this fact by means of his 


contrary direction, the course of stresses: forms a cycle if investigations with spline shafts. Cracks in these shafts, 


Hooke’ law is maintained. deformation against the which are used extensively: in automobiles, start 


stress is represented by a a straight | line. ‘Tf the stress is nOW corners of the notches. conclusion was drawn, -there- 
increased the field’ of plastic deformation, less energy fore, that this phenomenon was the well-known notch effect. 
ate removing the load than has been ‘put under 
by loading. The difference is us used up in plastic Ultich proves, however, that 
the energy being transformed into internal heat. This’ these radial cracks are being 


1 
heat may be used as a measure of the absorption of energy. produced beyond 


Considering again the course of stress against deformation, the yield “point and occur 
gets: in this case no longer a line but a 4 the same manner in plain 
could ‘the same ty pe 
ut, this phenomenon i is called damping. It is not t quite sa 
w some materials absorb A new light on the question for the nature of has 
obtained from the ‘experiments of Welter i in Poland 


Ei on the influence of oscillations on the strength of materials. 4 


The results” are extremely interesting it seems most 
stresses. on nit, renders ppropriate to “say a few words about them here. ‘To 
in addition to the elastic deformation. . This plastic portion — sure, these are not fatigue tests. The author submitted wire 


eformation to ress _ tension specimens during stressing to oscillations by vibrat- 


The result of j 
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Consequence is a sy lo 
) ==: ation of the | resich ent ¢ 


sone’ dropped about 3.7 to 8.6 per cent and the elonga- ( d) ‘wo- u way bending, | little surface 


tion about 7.5 to 4.7 ] per cent. (This influence i is remarkable — conditions and accidental om play an important part, 

in that it holds for oscillations above as well as below the — start the 


sound range, w hen considers the short time of their ast convenient. spot, w nereas 


= 
Je would be interesting to ‘submit atigue 
imilar oscillations determine the effect. 


Fatigue failures caused by ating bending. 
stresses “show two zones on their area: the real I fatigue c crack | 


taneous crack of the ‘residuent cross- section. 


Circular. ound notch, ‘tough material. The 
atigue crack has a dull, velvety surface, , whereas the 


ex characteristics of ‘the ‘instantaneous crack 
rest crack appears coarser, glossy and crystalline. Glossy the 
1 1 


spots in the fatigue crack indicate that the adjacent. flanks 
of the crack rubbed pressed against each other di uring = 
“preathing’’ (movement of the cracked piece) . Circa ‘material. 

Very | often there are concentric zones within the fatigue 
itself. These a are stop lines indicating that the broken 
part has been stressed intermittently. During ‘the stop period, ~ : 
the “stress concentration in the impending crack may be 
‘relieved by plastic deformation. Another cause for : 
be annual rings,’’ as one may call them, are various over stresses slightly overstressed ; 


‘that occur during “Operation: and produce ‘different speeds da 


ng t 
overs 


progress of the failure. These lines may be 
the testing: machine ‘by interrupting test from time 


causing the fracture. These are the shape of the border / 


between the ‘two zones the location ‘size 


1enomenon allows conclusions to mac or examp 


the progress of the failure” and it appears as though 
Speed of the crack penetration increases with the square ( 


a | crack depends, of course on the intensity of the stress. 


a Some typical copfigurations of fatigue failures due (”) Slightly essed, very. tough material, 
bending stresses follow. The two zones of the fractures are Only this kind of material shows no r ponse to 


distinguished thus: the stress concentration by the notch. 


> zone ZZ characteristic forms of fatigue failure of such f Piec 


Plas me bending to ond fro in one plane) shown in the above diagrams) do not always occur in co 


of | 
e-way bending. Stop lines are indicated, showing having their “reasons in the form of adjacent "parts: 


the crack starts in circular shape. But as it keyways) heterogenity of the material 
enetrates the” inner particles are subjected to tion at the surface, etc. ) or in primary inherent stresses in — 


stress since are to the a!) he metal. : 
2 One. way Often a second crack starts in formation of 2 zones in this case of stressing is essen- 


the compression area, probably due to the tensile tially the same as for th the bending fatigue. Since the forces 
stresses caused elastic forces, the” rack are equal for each cross-sectional ele- 


rogress are the same in all directions. 
of the cycle. the border line betwee een the two zones 


a 


4 
— 
ing them with a bow of horsehair strings. Oscillations with (c) Two-way bending, high! 
a for an avé 
ia 
4 . The borderline be- 
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ia 
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this case. has an approx ximately circular shape. In. contrast ~ One of the main advantages of this specimen is that it 


=e to the > bending crack, however, the curvature of permits t taking it from machine parts « chosen at random from. 
this border line ¢ does not « change in passing the a lot; it also permits the production of 1 numerous test cnr 


center. mens at rather low and thus m 


A circular has also similar influences as economical and reliable. 
n the case of alternating bending. kh also causes = he second disadvantage mentioned i is overcome by Pre _ 
the zone bed ved instantaneous to be more Or construction of a multiple spindle m machine ‘single motor 

drive does not seem to have been because his 
model is provided with a motor for each shaft. ‘he 


motor current is then, as usual, cut off at the moment 
appearance 0 of fatigue failure. A separate counter is provided for each set. The 
sional stresses” is advantage of a assembling this “machine, actually” an 


reason for this i is the that the forces assembly of several independent testing machines, is that it. 
can be conveniently enclosed and ‘it is claimed: ‘that these 


vey itself as shearing stresses. This French machines run “noiselessly. 


mechanism causes the adjacent flanks in the crack to rub ‘The specimens are connected with one cylindrical part | 


constantly against each other, thus pulverizing some of drive, the Opposite one loaded like a cantilever. 


material. T he detached particles (for example. steel) Oxi- specimen is slightly inclined to the horizontal in order to 


a dize easily and are extended from the crack as reddish-t -brown ivoid fuil distortion during | rotation, = ee 


owder. This phenomenon is called bleeding. Another French test of the rotating beam canti-_ 
( 


ver is shown in 1 Fig. 2 


shafts from material free of incla- 


on the crankshaft failures. Bleeding occurs mainly a at 

beginning because later on the propagation of the crack one percent 
largely effected by bending strains. 


| The Method of Crack Pr opagation. 
is very important for the judgment of fail 45mm: 
course through the piece the crack follows that Test ‘Specimen of Air Ministry. 
_ curve re normal to the: stress lines, which starts at the begin- _ Note the way that attempt is made to maintain an equal stress all along 


ning. of the: crack. = By - this connection with the field the > the length of the = and to provide a smooth tr ansition to the — 


f the d dent h f ce Pat held in the chuck. 
progress. ‘the crac 4 epen ent the ‘sur ace 


ae conditions and thereby upon the shape of the ‘piece itself. - Primrose holds that the day of the experimental t test st piece 
ractures which originate under simultaneous surface cor- diminutive size has passed, that we have learned nearly, 


Fosion differ from ordinary fatigue failure insofar as ‘they had to tell us, and that today machines are being 
Proceed like at rather wide cleavage into the material. constructed for | the | purpose of obtaining the fatigue value 
formation « of the crack depends: upon the strength completed articles. Such articles are locomotive axles, 


the corroding medium: “complete riveted members, similar welded structures, and : 
surface- corrosion-fatigue crack starts under strong chem- even appreciable lengths of large ropes. 7 
= 


‘jeal action and sufficiently high “alternating stress, w hereas 


corrosion tak rro i TORSIONAL” FATIGUE TESTING MACHINES _ 
ry €s a weak corroding action 


passivation of the crystal A very useful new > form of | torsion testing machine for 


© determining th the values for large bars has recently been in- | 


in a form so as accurately ‘to measure the torque, 


and to o apply stresses in either or both directions. 

‘The round test specimen A in Fig. 3 which may vary 

ae, Prot emphasizes that in order to obtain a Woehler- curve © is 
5 to in. in length, | is gripped securely in 

a material with an ordina: fy revolving” bending stress 


Saesing ; _ heads B and C; the ri ght one is fixed, while the one on the 
device some to 20 odd specimens are required and 
we machine i is rotated a smal! angle fixed by setting ai an eccen- 

n order crank mechanism N in the graduated flywheel M. For 


to reduce these inconveniences: the “first step taken in the static tests and for adjusting ‘the preload ‘and alternating | 


rench- aeronautic research was a — positive loads, there is a total angular travel of 15 
between en the driving and indicating levers L D and E. For 


and negative loading, however, the angle of travel. 


is only 5 deg. When the test bar begins to fail b 


tion, | the adjusted preload for the lower limit drops, an 


under the influence of a Oa in under 


of neasuri ng spring The tw isting ng of the test 
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number of before. fracture 


and lig ght specimens up | to 18 mm. “diameter. vt 
- Fi he length may be as much as 800 mm. Adaption for 
r elevated temperature: fatigue is rela- 


= 


lienit found with is somew hat 
lower than that obtained with the rotating bending type. 
oT his checks well with the results of others who have work ked — 
n alternating tension- 


El ectromagnetic F atigue Tester: 


In 1935 a new op of fatigu 


land. The sample bar | As ‘supported at its. two nodes anc 
vibrated -electromagnetically in order to cause it to. é 


Mai, method of testing in which a very great number of cycles 
depresses the indicating eve E, the downward movemen 
which is limited by the adjusting s screw F. nut on Although this. principle is not new "some 


this screw is attached to the lower end of the stirrup G _ machine are | rather interesting: a Pome: ae 


suspended measuring spring ‘and is pulled More than” one bar may be vibrated at ‘the same time by 


by tine pressure of the lever E, so that the bolt sev everal units, and the erent failure times caused 


Tests ¢ on the lower wedge ‘If the load on measuring by 
spring is adjusted so that at the upper limit position of of one ne recorder. Ibber 
ei a lever E the stop b bolt J is Just out of contact with the wedge J, ae The bar is supported in notches an is rubber covered 
P 


then: the tension of the spring is exactly equal to the lower at the of to caused 
load limit of the test bar expressed in foot-pounds of torque, = ee of the mec basin contact. : 
‘tead 0 off on the the adjustable scale The “upper ad sary 


wedge £ not only prevents any abrupt 1 reaction of the mea- TI 
suring spring w hen the test specimen bi breaks, but also serves | © © ectromagnets or vi rating | the bar consist of two 


block the stierup ‘0 be 1 both pairs of coils: on two iron circuits. ‘One pair of these coils 
directions. is excited by direct current and prov vides a constant: polariz- 
a besmon ‘the test test ‘bat breaks, an electric contact breaker se. ing field. The other pair is excited by alternating current 
a gas- filled relay circuit, which i in turn forms a variable 


- frequency oscillator. _ This oscillator can be adjusted so that i 


the electrical frequency to the natural mechani- 


al frequency of the bar. a. 


ERNATING TENSION AND COMPRESSION ary vibrator is provided. “This consists of a length of steel 


tension of which can be adjusted to vary ry the 


cal requirements for utilization of materials Is up t to the limit natural frequency and is excited from 1 the oe > circuit as es 


the ‘demand for a a handy alternating tension-co compression test- the: main a. a.c. coils. After the ma main been tuned, 


=" the German research laboratory for aeronautics a new 
5-t (metric) machine of this type has been developed. Fig- 
4 shows the principle: of the “machine. he drive is” 
“effected 1 mechanically through a crank wheel A. By means 
hed a connecting rod B B the impulse is transmitted to the 
longer arm of an angie | lever The smaller arm of this 
angle is ; connected with a slide E throug sh another connect- 
ing rod D, E in turn holding the grip for the specimen. 


The Opposite chuck is mounted on an elastic ring Gw = 
is fastened to the frame of the machine. screw, 


1S 
stress can be adjusted by changing tl the eccentric on A. no appreciable crack appears in 


Fig. 4. It nat Tension-Compressio 


ov. 


In order to be : able to test pieces of various lengths the the specimen, , the natural frequency is reduced, and the 
thrust bearing H has been made adjustable. By means of auxiliary vibrator comes” into action, vibrating with an 


spindle between H and G finer” adjustments can plitude s sufficient to touch a fixed contact. The unit: is th 


can be The clastic ring shut. down, and the pen n of the recorder 
at which the 
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at The standard fatigue tester is eae ae and is guided in such a manner that it moves absolutely 


steel bars of 18-in. length, for which the natural frequency 

is 250 cycles per second. apparatus 
May be adapted to ‘other | dimensions, to deal with non- 
P uniform loads, and for the application of a fixed bending 
het or torsion as well as the vibratory stress. 

: Unfortunately, sketch of this testing Is not avail- 
= fe able , So that t the author is not able to tell how { far the de- 
scribed apparatus: deviated from the | Haigh- -machine, com- 
in use in in this country and i in England. further 
information is obtainable on | the non- 


ting machine, which pene to the test specimen, whether 

tension, compression 0 or bending, series of rapidly 

load impulses so so that the upper and lower load 
limits remain constant: during the test. 
ns driven crank- 


and retracted the piston 


“shaft, and the oil expelled 


produces the variations in pressure in working cylinder 


test specimen can be preloaded w while the pulsator 
wy running, but ‘no | delivery of oil takes place w hen the two. 
_ pistons are in opposition. By rotating one of them, the oil | 

displacement can be regulated to bring about the desired: 
stress oscillations between 1 upper 


In this way it has been found possible to to make tension 


nd low limits which 


* tests on ropes up to 20 ft. in length, to test riveted mem- 


bers and welded structures to > destruction and even to frac- 


is 100° tons. th 
varied from 250 to 700 per 
fe mass of ‘the : specimen under stress. 


ince-ac ‘tated Me achine: 

5 shows th le of a f 
Ba 5 igure. s s the princip e of a atigue tester for a ter- 


hating tension and “compression which is being built by 


minute 


©. Schenck i in n Germany. It is is a resonance 1 machine actuated — 


te a bending sp spring. . This s spring « carries additional 
on both ends, one of them being rae with the eccen- 


e chuck 


Eccentric 


for 
- 


Bending Spring» ul Measuring 


ASSes 


of sp specimens. 


“straight and without any friction. The exciter causes bending 7 


oscillations: in the bending spring hich are symmetrical to 
“the center; ; the ends of the spring ‘move forward and back-— 


wards simultaneously. Thrust pressures of changing size 


direction act n the : spring center which is the § stip 


of the. specimen. In this manner no additional bending | can 


eh The oscillation system of the tester operates in the: 
neighborhood of its critical frequency. Therefore, by merely 
changing the speed of the motor drive the stress” can be 


changed in a ‘simple manner. is stressed so that by” this 


arrangement the elasticity of the : specimen does not interfere a 
with the effect of the system. _Merely certain minimum 


ga 


resilience of the test bar is required. 


statical: Ic 
p= Th he measuring device consists of a ring- aris spring w ith | 


@ microscope measuring the deflection. This device i is also 
= a in order to take care of va arious specimen : sizes. 


Besides those already mentioned, there are several out- 
standing advantages inherent in the design of this tension- 


com pression tester. . Special gripping attachments 4 allow the 
“testing of plain specimens, specimens with notches, ‘threads, : 
_ transverse holes, various finishes, machine elements, welded | 
ort riveted joints, shapes, etc. The superimposed statical ivad 

“may be varied in a wide | range. 


By use of additional equipment i it is possible to test | the 


Specimens at elevated or low temperatures | or with simul- 


if 
his i is usec 


Specimen 


4 
Fig, 6. Bridge. 


middle instead of one of the members. The vibrations 
"produced by the oscillator on top of the bridge. — 
his testing device 
The dead w eight of the oscillators and the 
_ bridge itself are sufficient in | themselves to provide a con- 
_ siderable statical stress 0 on the € specimens. The e frequency of 
the oscillations must be below the c critical frequency of the 
system. It was chosen at about 4 cycles per second for the 
tests on welded joints. 
The dynamical stress can easily be m 
of the Marten’s: mirror- 


bridge in whose lower boom the specimen is inserted in the | 


allows superimposed statical loading 


— 
— 
— 
— sleeve on the specimen may cause a nave effect and thereby "i “2 
iropean advance in full-size testing may | 
1e latest European advance in full-size testing may 
referred ‘to as ‘the “‘puisator.”” This is not a testing ma 
| | | 
| 
| 
— 
“sion and compresst s mainly of a framework 
— 
bf the pulsations can be 
— 
4 
a new type of fatigue testing machine, which is usable either 
(Resonance — the theory that the fatigue limit be determined | 


(4) number of cycles on which the fatigue limit of steel is 
from ‘the change of the damping capacity 0 “of a material with ase Ps ; for non- ferrous metals it is 10 million. 
the amount and the duration of stressing. machine When test values, the number of. on which the fatigue: 


ess 


itself. Curves of the of ‘of the oscillations are re- 


_ corded | by 2 a mirror arrangement ‘on ‘light- sensitive paper. 


ng Str 


is often possible to replace this test by much 
approximately sine- shaped stress changes, because 
in most cases neither the loading speed nor the 

twee cen ‘the impulses has a an ‘influence, 


‘cams and Use gravity, casicity 0 of a spring 0 or ¢ 


Dead Loa 
Plain Swell 


i 
Methods 


A great deal of the confusion in the f field o st- a. 
is due to the fact that there are many \ ©) There are two g cases of oscillating s 

ditions. if these are maintained carefully, the results of alternating stresses (W Wecheselbeanspruchungen), 

pe rmanent changing of the direction occurs 

two different tests are not comparable, Among other fac-_ 

tors, ‘there is number of possible ways of stressing the 


_specimens, “not only concerning | the direction (bending, ten ‘the positive or in a negative range. cz 


te ristics of the stress oscillations, the plain altern: stress when the 
The German Committee for 1 Industrial Standardization 
as undertaken ‘standardize some of the terms, symbols origin stress) 

nd definitions. This will increase the ease of ‘comparing —'™#ximum value 


sion- compression, torsion) ut also concerning the charac- For both groups there is one special case: 


the ‘results | of authors, since it will be possible 


lain the | revailin ondition scrip- Examples of symbols: 
tions. This effort. is indeed worthy of appreciation and 5a Alternating stress; 7a = (10 + 18) kg. er sq. 


seems w ell worth while to discuss the Scope of the standard = ‘mean 8 st 
— Sb Swelling stress, positive range ¢a == (20 + 8) kg. per sq. mm. 
(mean stress > stress amplitude, direction does not change) 
= (—20 2 8) kg. per sq. mn 


bes oscillates for a considerable time between two 


el Ww which a steady load acts on ‘the specimen for a leng ; 
= Plain ‘swelling stress: = 14 + 14 kg. per sq. mm 


the French terminology the following: three cases are 


Alternating 
(Sollicitations 


_Symbols for Stresses. -stresse in al directions ; 


2). N, means number of cycles during test. N means ‘change bates een zero and a 
reversals without failure. N =, means number ¢ reversals with fixed value which | 


the test t Thee mean value is —.. 


BuLtetin 


4 
being used for testing bearing ya spring under tension is 
} ri ay 
= 
| 
= 
| 


3. Oscillating o shut t off the power when ‘the stress decreases n more than 
(Solicitations ondulées). ‘10 per cent. For, if minute cracks form, only a relatively 
The stresses do not change small: load is necessary to bring about the ‘prescribed 
| direction ; they oscillate deformation. Therefore this method takes too much time 


on 
testing method, there is another differentiation: 
This. “method of testing is especially applicable for pasts machines working according to this 


which will subjected a forced deformation Pulsstors power sew testin 


which is the time that until a stress 


= ee course of the long: time stress, because it is possible to draw ‘The rotating bending machines bili to the same group 
Conclusions on the change inside the material from (Schenck- Moore). They also: be designed in such 


; Me change of the 1 necessary load to bring about the constant — manner that a constant momentum is exerted on | the speci- , 


deformation. men. This system of test should not be applied to 


compression are not symunetrical of (shafts with flats, 


te It is an ieneasting detail that this kind of machine has to ha i 

1 a recorder or an automatic cut- off switch 


pas 


E—This pay paper will be concluded in the December 
5: 
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HE elimination of cracking of. asphalt paves small loads. When chilled | to low temperatu ure, the 


, constitutes one of the most important problems c con- ‘ili behavior of asphalt paving mixtures under load is similar to 
fronting the asphalt paving industry. Owing to the | impor- of portland- cement concrete. here is a definite load- 


tance of the problem, a considerable amount of research on deflection curve, and significant i increases ‘in load are required 


the control of cracking of asphalt: pavements has been con- produce increased deformations. seems reasonable to 
4 


ducted i in the United States during the past few years. Most assume that the ne cracking | of asphalt | pavements at low tem- _ 
of the research work has been done on sheet asphalt peratures occurs because of excessive tensile stresses due 
_ asphaltic co concrete m contraction caused temperature -teduction. The tensile 


d of. = is a serious stress produced in n chilled asphalt paving mixtures due 
lem 


srature reduction ma 


tensile stress in 
the ‘mal coefficient f expansion 
‘questions a general way, tl ere has been a growing appre- renheit, 
ciation that quantitative test results are necessary in order to change in 1 degr Fahrenheit, 


CAUSES OF CRACKING OF ASPHALT P 


Cracks in asphalt pavements m y be due (1) to the char- he fle ssed 
acteristics of the asphalt paving mixtures or (2) to struc- low temperatures has been 


Serie 


a tural defects in the pavement. Cracks of the first class are Rader(2) to determine modulus of rupture and modulus 5 Seid 
. : due primarily to failure of the pavements to resist stresses  ¢lasticity in flexure. Modulus of rupture may be used as a 


caused by contraction | on produced by t temperature ‘reduction, measure of tensile stress and modulus of elasticity in flexure 
sag 
Ae is ‘possible ‘to measure the resistance of asphalt paving may be used as a measure of stiffness of the mixtures. These 


ae mixtures to these stresses produced by temperature changes. _ values are not the same as tensile stress and modulus of 


of f the second class | be caused pos contraction elasticity i in tension, but they are suitable physical properties 


grade; ‘made course, _weakly- -braced paving mixtures conducted by means of the Page impact 
manhole covers, vibration of street-car rails, etc. ‘machine (A.S.T. M. Standard Method of ‘Test for Tough- 
method « of analysis of ‘this class of cracks appears to be im- ness of Rock, D 3- 18%) has s been employed to 
possible, but the importance of « carrying on the paving work resistance to impact of traffic. 


in such a manner as to reduce this type of cracking has been Correlation: between the flexure test at low temperatures 


s] pointed out b by various authorities. — Joints i in portland-ct -cement ‘and resistance to cracking of sheet asphalt pavements in ser 


concrete bases to control the cracks in the ‘shect has been established by Rader(3) by obtaining modulus 
ae asphalt surfaces du due to expansion and contraction of the base - of rupture, and modulus of elasticity in flexure values a at low 
Z ae have been constructed by Keily(1)?, Director, Rhode | Island - temperatures on be beams sawed from asphalt pavements. _ This. Fs 
State Department of Public Works and by Clemmer, Engi- correlation was ve verified by a subsequent investigation con-— 
— ducted by Raschig ar and Doyle(4). the standpoint ol 


reducing cracking in asphalt pavements, it is desirable for 


asphalt paving , mixtures to have high values of the modulus | 


Ne 
TANCE TO iraeeaieia ae rupture and low values of the modulus of elasticity. These i 


Research directed to ‘reducing cracks of tests appear to be suitable control tests for use 
first class: which are due the characteristics of the pav ing mixtures to resist cracking. 
asphalt paving mixtures. At on normal temperatures most: 


asphalt paving mixtures are plastic; without underlying sup- 
deform under the continuous: 18 application of rela- gram for an Inv estigation the 


‘ 
Pavements” in which the flexure | test at low temperatures is 
J 
_NOTE.— DISCUSSION OF THIS PAPER IS INVITED, either “recommen ended. 
‘publication, or for the attention of the author. Address all communi- ti of as shaltic 
Society Headquarters. he ‘Other investigations of p ysical "proper es of asphaltic 
mixtures relating to the control of cracking include the work 
Brooklyn, Brooklyn, N. Y. by means thes shear test at low ‘temperatures by 
boldface numbers in parentheses refer to the and papers and the work of the compres. 
2 “1936 Book of AST M. Standards, Part II, 
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Research on Control of Cracking of Asphalt Pavements 
— 
— 
3 
— 
— 
| 
course, excessive expansion of rigid base, 
the base producing a non-uniform density 
| 
4 | 
ay 
4 
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~ RELATION OF STABILITY TO CRACKING ~ i the asphalt in a manner similar to oxidation and that this 


action reduces the resistance to cracking of the: avement. 
he physical properties of asphaltic mixtures at low tem 


peratures tend to supplement values by mea roper attention to temperatures of asphaltic mixtures at 


1 a x war 
of stability tests” at maximurn service temperatures. Preven- plants ‘would ibute to a great extent towards 


tien of displacement of asphalt pavements such as “shoving reducing the amount of cracking of asphalt pavements. a . 


may be advisable in certain cases to use asphalt paving ce 
and rutting is re cognized to be of great importance » and has | 


been accomplished to a large degree by means of stability ments 0 of initially high penetration so that hardening of | f the — 


4 as halt caused b subjecting mixtures to high temperatures 
af the | paving plant and during transportation to | the 
Investigators: prominent in the development of stabi ility 
not produce asphalts of too low penetration for 


tests include F. S S. Besson, Prevost Hubbard, 


* results obtained by research on hot- ‘mix asphalt pavements: 


has been overemphasized, and mixtures of excessively high 


1. Anas as sphalt aving mixture should not be designed to. 
have been used which have developed poor resis- 
tance to” cracking For examp have unnecessarily high resistance to displacement as -mea- 
te d “J 
P sured by sté ability tests without consideration of the resistance 
of asphalt cement of low normal penetration and ‘the 


teh cracking of the ‘mixture, particularly ‘if the mixture are is t to 
4 w 
in localities which have cold winters. 
y 
stiffness a and | rigidity of the mixtures at low temperatures. 
Warnings against such prac tice of desi signing x asphalt paving 
_ mixtures” to have excessively high stability have been given 


+ . Thorough compaction of a sheet asphalt paving mix- 


ture ‘is important to develop. its maximum tensile strength at 


Rich: ardson(7), Smith(s) Hubbard(9), Emmons(10) 3. of high susceptibility to temperature cha ange, 


“appear t to Teast. resistant to “cracking at low tem- 


‘NING OF ASPHALT INCREASES CRAC KING eratures as indicated in “general by their relatively” high” 


‘modulus of low modulus of rupture, low 
Hardening of asphalt | in paving mixtures has been found 


reduce resistance to cracking, Two methods of recovery toug dized 
2 al paving gre as- 


> é he 
- determining hardening, of asphalts in paving mixtures : (1) phalts in n general develop somewhat higher toughness | than 


straight- ‘reduced asphalts which ‘should be advantageous from 
the . Abson method proposed by Abson 11 and 2 the Do P oF 
J ( ) ( ) the standpoint of resistance to” impact failure. 


Other factors being equal, it would “appear that those 


method proposed by Bussow(12) of the A. W. Dow Co. 
-_asphalts by these two methods not always agree. mixtures containing the ughest penetration asp alt an the 
e tional research is needed to perfect the methods of ‘extracting highest percentage of asphalt consistent with necessary sta- 


ee) and recovering 4 asphalt from paving mixtures. In spite of : bility sh should prove most resistant to cracking at low tem- 


the difficulties involved, these two methods of have ‘peratures as ‘indicated in general their relatively low 


been extensively used to determine hardening of asphalt in modulus of elasticity, » high modulus and high 
paving mixtures. -Raschig and Doyle(4) reported a5 a result toughness. ih, 


theié investigation of asphalt pavements in Ohio that in 6. The importance of proper control of plant and street 
general the condition of sheet asphalt pavements with respect “construction operations to insure properly proportioned | and 
= cracking | is “poorest where the values of ‘penetration and well- -compacted 1 mixtures of uniform density and to prev vent 


ductility of the as asphalt recovered by the Dow method are great alterations in characteristics of the all cement, 


lowest and where the values of modulus of rupture and should be emphasized. 


pr: decrease tent de ili h John V. Keily, “Crack Yontrol in Concrete for Sheet 
in penetration uct ctility aspt 1a ts. ‘Asphalt Proceedings, Thirteenth Annuz al Meeting, 
fecovered from mixtures: as compared wi Highw, ay Research Board, December, 1933, p. 206; also 


ith Crack Control in Sheet Asphalt Pavements 
q penetration and ductility. ments wi 
y the asphalt. in w. de Island,” Proceedings, Assn. Asphalt Paving Tech- 


‘resu ts on of nologists, Janu: lary, 1937, P. 270. 


ts 
asphalt in asphaltic showing that from 8 

to 32 per cent, or about 25 per cent average, of the original "Asphaltic seiaiees aks ow Tempe ratures, " 


netration of a 50. to 60 netration ; asphalt is lost in plac- alt Paving Technologists, January, 1935, Pp. 49-61; also 


ing the pavement on the road. He also has given data 


# dicating that | both time and temperature of mixing ha have a 


direct effect | on 1 the penetration of the asphalt used. G) Lloyd Rader, “Correlation Tests | 


by Hubbard, and Rader(14) Resistance to Cracking of Sheet Asphalt Paveme nts,” Proceed- 
ings, Assn. Asphalt Paving Technologists, January, 1936, pp. — 


‘ing m ixtures and of. 29-43; also “Report on Further Research Work on Correlation 


prolonging t the of the pa with aggregate at of Low Temperature Tests with Resistance to Cracking of 


= As halt Pavements," Proceedin Awa. As halt Pp aving 
high temperatures showed ‘that such action tends harden 
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Recent Research 
Asphal = Paving 


‘Some 
Assn. 
2 28- 259. 


Raschig and P. 
phalt Pavements,” P. roe ceedings, 


Ji anuary, 1 1937, pp. 


. Skidmore, * “Some Low- Temperature Characteristics of 
Soc. 


» Vol. I. 61, 6, August, 1935, P- 


Roland Vokac, ‘Discussion of Investigations. 


Am, Soc. Vol. 35, Part i, 
(7) Clifford Richardson, “The Modern Asphalt Pavement,” 
=e Edition, John W iley and Sons, Inc., New York C “ity ( (1908). ag 
(8) Francis P. Smith, “Discussion of Stability of Bituminous Paving 
Mixtures,” Am. Soc. Testing Mats., Vol. 25, 
Part Il, p. 370 (1925); also “Discussion of Stability of Asphalt 


‘am 


“E iffect of | 


cussion. on Incited by 


= 


Bates and O. 


_ Enclosed is a copy of a discussion which I am mailing to 

Hess. You will note that more or less 

this relates to an incident rather than to the project. Never- 

theless, I deem that incident sufficiently fundamental 


xcerpts “(Bates to Gilkey, September 1, 
a had a real thrill when I received yours of th 
losing a copy of a discussion of certain 
‘mittee C-1's report to the Society . 
= This” is a thrill that came as | the result of long w vaiting. 


- When I first proposed some time ago to Mr. Moore, mortar — i 


Gilkey 


~ (12) Carl Bussow, * ‘Notes on a Method of Recovering Bitumen feuak 


the Report 


en- account of the points you have 
indicating his preference or decision relative to your 


your suggestion that this be used in the BULLETIN instead of | 


s, Am. So 
10) Walter ‘Stability Ex nents 
Mixtures, Public Roads, Ji 
Asphalt Proceedings, Soc. Testing Mats., 
Part I, p. 704 (1933); also “Notes on Recovery of . Asphalts — 


gists, January, 1937) PP- 309-313. 


Paving sterials,” Proceedings, Assn. 
nologists, J anuary, 1936, 160- 
1omas W. Brannan, “ 


Asphalt Pay ing 
4 
n Tests” Being Mad 


‘Pene’ 


(14) Prévost Hub bard and Henry of 
As; shalt with Re lation to nt of Coates in Asphalt 
Pavements,’ Proceedings, Assn 


Pebble e 


ton 


"Furthermore, if the remarks are in 


yl 


- and then, 


= 


Very truly 


but I fear that you were razzing the 


professor just a little bit also. I appreciate both your com- | 


ments and your criticisms and feel that the latter are well — 
cen. ‘shall alter the “manuscript slightly in spots take 
raised after I hear from Mr. 


suggested "disposal of my discussion. I can see the point. 


in the Proceedings and will remain neutral on that point. 


of the type referred to in | C-1's report together with some | shall 4 from Mr. Hess before 


a preliminary data, I was ‘wondering whether I would not be | 
4 told it must all be wrong, because our “hallow ed” cement- 


water ‘ratio ‘did not hold. But time has passed and you now 


the fact that the mortars in question: dou unquestionably | show 


- failure of the water-cement ratio as a generalization. 
am that the Society w will not remarks 


the Society ty publishing your rematks in the eS 
Preprinted; to appear also in 1938 Proceedings. 
* Professor and Head, Department of Theoretical and Me- 


‘bob up”’ as the first one to point out with any positiveness am 


penis be € permitted to 


consistent ‘data 


from this 


investi- 


as evidence, bearing upon fundamental ‘concrete 
to pass unnoticed. often 
of the meat planned, « carefully exec 
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= 
— 
7 covered Asphalt,” Creal Engineering, Vol. 7, No. 
— 
= Mortars = 
-spondence should, Tin. After all, your remar — 
. -1’s report — 
pardoned for saying so) would be infinitely screases 
bore, Chairmen of over the nugg uld read them if published in the 4 
anid On Plastic Mortars, Proceedings aving been 
4 
4 
remarkably satisfying = 
P gation on pebble mortars brings ou 
out portland-cement mixtures whith, wane NOt 


of auth as this o one, 


remains | permanently unrecog- C 109 is nearly all ‘fine and ‘practically none of it 


nized because it happened to” be instead of tongue, resembles coarse aggregate. Thus the 1:2 


_ when tongue was the vogue. U2 oe: Sree a of C 109 is ‘really much leaner in comparison with the mo 
le following quotation | ‘starts at the bottom of page 17 tars. of the other two “mixtures than’ the nominal 1:2 and 


=: 


(italics are the writer “The strengths of the pebble 1:2. 3 would seem to indicate. 


tars are decidedly higher than the strengths of the C mortar, The import ant effect of the  sand- -cement ratio 
the average of the pebble mortar strengths being 6 62 per cent strength is is is apparent for even the rather coarse sand used in 


higher than those of the C mortar at one day, 53. per cent at the. mixtures of Table I (see item 3 of s summary following 4 ; 


ie days, 52 per cent at 7 days, 47 per cent at 28 days, and _ Table pS . The heavy charge of relatively fine sand greatly — 


a 


53. 5 per cent for the four periods. These results are quite - dilutes the cement of the C 109 mixture and may - well be 


unusual s since the cement- water ratios used were identical.” = primary reason for the large reduction in its strength as com- 
It ls stated further that special tests by laboratory No. 4— "pared with the he pebble mi mixtures. s. While the pebble r mixture a 


showed that the differences were not apne the basis = are > probably weaker than | they ‘would be without the pebble 
of Weymouth’s grading theory small s sized aggregate (No. 4%) probably redu 


results are ‘ ‘unusual”” to strength much less than would an equal weight of larger 


_ The strengths of is mixtures in Table I are in sequenc 


crete world, as final this but grossly o over- stronger pebble mixtures. ‘This apparent lack of ‘concordance 


- stated (though oft — reiterated) generalization, it is not sur- is only due to the fact that the Table I sequence includes no 


prising that such contrary ev evidence, when finally thrust “upon comparisons of concretes with really lean mortars. A 1: BY, 


que. 1:4 mortar would probably have been weaker than ais 


= 


+. ae All graded Ottawa: 95 per cent ns 100; 72 per cent + 50; 5 per 


ing sand is very fine as a sand). The graded Ottawa of the C 109 mix- 


potters flint of the Bates mixture. ms 


(See Proceedings, Am. Soc. Testing Mats. > Part I, p. 323 (1934). degree of authenticity and significance, 
ae The more detailed grading setup is given on p age 16 of the preprint, = The eagerness” with w which “the concre rete w orld has seized | 


It so that the writer has, for the 15 years, 1:6 concrete. 


es. Obe iously, the | tests of Table I differ from those 0 


most, many, and of little interest to others. comparisons are ‘not in Qualitativ og they 


Among these results are some likely t to be quite disturbing tc to aoe howev er, r, exactly what the committee’ s tests show: ‘that 


the souls of pious W/C adherents. The representative data with variable gradings and amounts of there 


of the accompanying T Table I are not i in all all respects: parallel be, great strength variations (all 


to those secured by the committee, but | they s should serve as a - fabio law, so called). eee 7 


basis for the reasonableness of the committee's dy 
‘three | may be tabulated a as presented at the 1938 A.S.T.M. Annual Meeting, the writer “4 


alluded by s ecific reference to other fe resentative test 
Bares PEARSON > 109 which indicate wide variations within the wate 
cement ratio (and also the voids-cement ratio) law. 
(o-No. 20) 8 any, of these are explainable on the basis of | poor 
Coat arse aggregate (% in. “No. 4 unworkable mixtures, or faulty gradings. This paper adds to 
‘77°° growing list another excellent illustrative case, 
Pearson's mixture with a cement- -aggregate ratio of 1:5.5: 
has a 53 per cent greater strength than mixture C 109 with: 


sists ts of 790 g. of standard Ottawa sand (Nos. 20-30) ana 110 g. 4 4 
of potters flint which is even finer than the cement. Fineness modulus =~ "exactly twice the cement factor. Both mixtures were thor- ; 


workable; the aggregates were sound, strong, well 


a © Consists of 520 g. of senderd Ottawa and 315 g. of Ottawa banding © shaped, n ‘non- absorbent, and inert; the thorough checking by 
sand. Fineness modulus = 2.07. different laboratories, the use of ‘several cements, and 


“tests at different ages combine to give a rane 


cent +? 30, and none retained on No. 16 sieve. Fineness modulus = | 


> 


the arrangement here being purposely simplified to approximate the — upon sw veeping generalizations a and its apparent reluctance to 
three general classifications, namely: cement, fine aggregate and coarse 


aggregate. Obviously the very finely ground potters flint of the Bates — ~ admit even the possibility of important limitations has, for 


mix is, weight for weight, much more of a diluent than is the relatively some years, bee been a matter © of genuine concern to an insignifi- 


coarser banding sand of the Pearson mix (even though the band- 


* Others of the writer’s test results appear to indicate that at constant 
vater-cement and aggregate-cement ratios, the strength varies directly 
the surface modulus, or inversely with fineness modulus of the 
th bbl t ch minia. Within the range of workable mixtures, this increase 
two © mixtures rather fic with decrease in size of aggregate appears to hold true for both 


retes which : are » being compared with Cc 109, a lean, the coarse : fine aggregates. % Even though | the mixture + oe 
-sand mortar. . In comparison with the flint of the Bates . 7 
mix and the fine banding sand ‘of the Pearson ‘mix, the nile. upon the limited amount of paste. 


standard sand (Nos. 20- functions essentially as coarse == trends are present, it is evident that for any “aggregate- 


agere ate, -$ince the fine articles are the important ones in cement ratio the a will be reversed when a degree | of dilution is” 

diluting the cement (leaning up the rm . The sand =: 


ture is also a fine-sand grading, but again in no sense comparable to the a 


ou 


, by com- 
= 
— 
— 
— 
3 
a 
Strength relationship was, and ts, the alpha and omega 
— 
— A 
— 
| 
i 
— 
4 
4 
1 
— 
— Ag 
= 
— 


( Ww 

Cement 

Ratio), 
net 


Coarse 


gate 


2060 


atural sand and coarse aggregate 
‘quartaite. All. specimens, 6 by 12 in. cylinders. 
¥ 7 -@$D = Standard cured for about 13 months and exposed t to lies labora- 
air about 5 months price to tenting dry. month 

= = No ‘moist storage. the dry 


moval from mold at age of 1 day. 
immersion just: 


oF 


but saturated by hr. 
4 


| 
ome of 0 indications of Table I may be summarized as follows: 


The I: 


The 13324 


=, 


| 


concrete has ‘72 per cent of the strength of its 1: 3:0 6. Strength ratios are reasonably constant for 


TABLE 


ariable Curing?, hon LS y ear 


Average 
per cent | 


"4 


3 months 


3030 
(100) 


3900 


1600 


3. The 1 13:0 ‘mortar has but 82 per cent of the streng 

- mortar, and is only slightly stronger than the 1:5 concretes; 

4. At constant water-cement ratio, strength is reduced as the aggregate 7 

_ ratio is increased, but the reduction is more pronounced for increases: 
in sand ratio than in coarse aggregate ratio, although the effect of 
changes in neither is negligible 
Here the graded coarse aggregate (Y—1%) produces stronger con-— 

crete than does the one-size (1—1'%4) coarse aggregate. There is 
‘nothing in these data to indicate whether the difference is due to the _ 
- grading or to the difference in the average size of particle. Other —_ 


who feel that such a blind faith has: Until we recognize ze and concede that some of the 


be the same as that secured a wet- 
of its small-aggregate constituents. 


. Assuming that the strength of a or cue wilt be un- 


a 


“What Gray Hair? 


Council News Letter No. in its. section “The 
*homealgy Dark Hair to to Turn Gray and White?” ” and gives the — 


answer. This scientific explanation ‘may be of interest 


“There is a pusilla belief, we are tempted to say a superstition, 
that gray hair is caused by worry. We shall not test the hypothesis — 
for lack of reliable objective measures of worry, , also because of other 
We are rather inclined to credit the explanation \ which relates 


issue of the Inter- C ‘olor 


because e we refuse to admit their existence. 
The committee is to be congratulated, not only for its ex- 


for the conclusive, striking and _ unimpeachable evidence 
extreme variations within so-called fundamental laws of con- 


hasa 
_ has air enmeshed in its crystals. Enamels have one solid dispersed i cs 


"What another; there are ‘frits,’ fluorides, of low refractive index 


 ‘opacifiers,’ as tin oxide, of very high refractive index, the cl 
medium» ‘Whites are also obtained | in 


the sooner will the light be to the air 4 
the greater the reflection. Since a larger difference in two refractive _ 
- indices results in fewer internal reflections, there is less absorption and 

more reflection, and the result is a ‘whiter’ medium. 


“OF course hair is hair which reached senescenc 


the whiteness of aging hair to the whiteness of young Easter lilies 


and of fresh snow. and some artificial substances, as 


Or it?’ 


our hair might turn Bray. 
LL 


2:3 | concretes have 64 and 75 per cent of the strengths of their _ show that small sized particles reduce strengths less than an equal — 


i a piece of work in the field of plastic mortars, but ime 


mixture ‘comparisons at 


= 
eo 
major fallacies such devices ognize as unusual’ evidence neo plain as simply queer or 
me of the most basic and interest 
| 
ich are illustrative of hazardous practices th 
acking of many of the foremost au 
— 
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in Research ; 

very important factor in promulgating satisfactory 


es specifications f for ‘materials is cooperation—in the case 
of A. S.T.M. standardizati ion work the cooper ration of 


sumer, producer and gen neral interest reaching mutually of the 


satisfactory requirements which can govern the and 


selling of widely used materials. 


need of a close union between research and “stand- 


ardization i is well recognized, for without accurate know ledge 
of the essential properties of a ‘material and adequate me meth- 


ods of determining these * standard giving speci- 


a standard must wait until the 


answer to > questions which have important bearing on 
It is significant that in the programs of researc 
standardization the same men are frequently active in 
both phases. They may first be developing needed data and 
that knowledge in the writing of specifications. 
Recently, the specifications 0 of the ideal research man were 
"proposed by Mr. Ross Gunn, Technical Adviser of the U. S. 
Naval Research Laboratory. After indicating that he should — 
be well grounded in the fundamentals of "physics, mathe-— 
matics, ‘etc., it was pointed « out that 
“He should be especially keen in estimating situations and ial 
ing sound decisions. His judgment and perspective ‘should be such 
that he can give his talents systematic direction. He should be ; an 
original thinker and have original ideas. 


“He should have the courage of his convictions, yet must not be 
blinded by them. He should constantly seek the truth. He should be 
‘pecially su successful in w working harmoniously w ith” others toward 


4 common n end. (Italics ow ours. ) 


in the of standardization, cooperation is essential 


in promoting know ledge of materials and it is the close - 

"operation between the _members of the large number o 

Society committees sponsoring research programs which | 
“ ables: ‘Committee E-9 on Research each \ year to record impor- 


_ tant progress, when it reviews the status of A.S.T.M. re- 


‘search. Again this year a number of new research projects 


total number of A. S.T.M. 


listed, see page 1, bri 
s to 140. 
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ings and in the Book of Tentative Standards. 


He should be exceptional 
in his ability to plan, think, and do things without being told. Pe 


of Society's 
Studied 


VIEW very rapid rate at whi 


N 


tests of the Society are increasing in and cor- 


r espondingly the pages in the volumes ir in w vhich | they 


appear, some thought will need to be given “shortly to a? 


ublications 


modification of the Society’ publication setup. At present 


_ the Book of enero is issued triennially in two parts, Part © 
arty, pur 

on Metals and Part. II on Non- Metallic Materials. 

and revised tentative standards approved | each year ap- 
> > wi 

ar m Part I of the Proceedings for that year. Further 


sre is issued annually a compilation of all the tentative 


standards. This Book of Tentative Standards, how 


sent only, to those members who purchase ase it. - Supplements to 
the | Book - of Standards are issued in the years. between the — 


“appearance of ‘the Book of Standards, which 


contain t the standards adopted or revised in the respective 


These Supplements 4 are sent without charge to mem- 
and purchasers of the Book of Standards. Tentative , 


of standards are pu ublished in Part I of 


“years, 


= 


Committee E- 6 on Papers « and Publications, faced wi 


question as to what further « be made i in 


] 

allied standards from the “D” group, leaving the remaining 


to Part III the Book | of 


prises some 1900 pages. Obv some other provision will 


need to be made with respect to this. publication. 
u 


te aside from: these considerations, how ever _ it woul 


4 appear to be a _ conv enience to have the tentative standards in 


a given field appear int the same volume with the correspond- 


ing standards. The | point has been mz nade, for example, that 

under our present | scheme of publication it is frequently quite 
‘inconvenient to locate various standards of interest , particu- 
larly when it is necessary | to refer back and forth from the — 


Proceedings to th the Book of Standards: in order to locat 


various supplementary standards that: may be referred to. A 
consolidation and along the following li 


Part I on Metals, ‘a 


tallic Constructional Materials, 


Part on Non-Metallic Materials. 


be issued pres h wou uld contain the newly adopted standards, 
nd revised tentative standards, 


appear in Part of the Procee g 

| as this will entail certain 


ymments ts on 


proposed 


W. M. Barr © 
Po 
i 
— 
— 
E 
— 
— standards and tentative stand- 
— | 
a: 
etermined. C at will 


ay RING September the Secretary-Treasurer visited the = 7 UMER ROUS articles have been written on the si significance 
trict committees Northern Southe rti California, | standards and the adv antages- to be derived by 
spending September 13 to 17 in Francisco with: the them—from the standpoints of both the consumer and 
former and September 18. to 21. in Los ‘Angeles with the the producer. As one example of such a discussion, and . 
utter. The primary Purpose was to discuss arious admin- one, too, we cite the Sy mposium on the I Economic 
vis and related qpestions with the district of for } M held in 


to 


achiev ed the time av. oil able ca this 


_ There has just been received a ail ail Report f fo 


the two the y year ending March, 1938, from the New Ze: and Stand ae 
onal _intervi and conferences: with many members, ards Institute, Scientific and Industrial Re- 


the: to. describe and 


ae _ thanks to the splendid cooperation of the officers and mem- 
be of the two committees. equal importance were the 


q 


ast. Th > vy 
about g gre: eater participation of Pacific "Com 
tries in the research and standardization work of the 


ety and in promoting greater local A.S.T.M. activity. 
The Secret spoke at two well-attended meetings in San he ficient 
is o and Los Angeles described elsewhere i in this BuL By ensuring” the successful development: and app 
ation he addressed a pos dinner meeting 0 tion of technological advances: 
E liminates superfluous types, sizes, and designs, thus ensuring © io 
interchangea ibility of parts with consequent reduction in 
Associated Ge jen- maintenance charges" and general economies in production 


ra s held i rr on Friday Ly eve distribution costs: 


a meeting of some 35 members of the Society in 1 the St. L (5) ) Affords convenience and the facili 


- tegion held at the University Club in St. Louis on September ee: ties and service provided by specially selected materials and © 
(27. This meeting, under the chairmanship of Past-President equipment: 
~ Hermann von Schrenk, unanimously requested the Executive (6) Aids general acquaintance with the use of equipment, and 
Committee ‘of the Society to authorize the organization renders processes more automatic because of greater uni- 
formity, the advantage of this being particularly expressed 


St. Louis District Committee in order that the interests of “the £ in certain specialized spheres and in the transfer of operate | E 


Society r may be more effectively promoted in this important tives from unit to unit: 
industrial region of the country. The Executive Con ) Facilitates the ordering of supplies on a basis of ‘national 
upon, request at its meeting. spe fications i in place of a multitude of individual specifica- 
‘tions, the preparation of which is costly, while their use 

n a on a basis that is equitable and intelligible as between sup- 

Action on (1938 Ballo t Favorable “ad and purchasers: 


a (1938 letter ballot on recommendations affecting — (8) Places on goods a registered quality distinction ascertained by 


S. T. M. standards w was canvassed on and showe independent experts, and makes this av ailable in a form 
that equips the average purchaser | with a sub antial 
of the discrimination of expe rt buyers: 
hoe oa 9) Promotes and establishes public confidence in reliable advei 

and revisions hove been. in 33 standards. labelling, or other description of goods, which ex- 

_ The canvass show ed that 575 le zal ballots had been cast. cludes su >erficial and confusing elements because it is based 
While the itemized returns will not be published, 2 any mem- upon intrinsic merit defined by National Standards of 


ber who desires a record of the vote on any item can obtain — quality and utility by which commodities, materials, im 
equipment may be made, tested, sold 


All of the e new and ‘revised standards, with the exception 
r’ of eight in which the revisions were of s f such a minor nature (a) The M peg 


‘that they could be. appropriately given on stickers, appear i SS ates 


hat sell well, thus securing speedier turnover with 


) be. Consumer, prices, general raising of 


ards. There w ith the | 
stickers, hich can be in the Book of lards 


Recauiaict, Am. Soc. Testing Mats., Vol. 31, Part Il, p. 955, Oe 
Reprints of this : are available and will me sent t wahow charge to mem- 


7 
7 
q 
rom the development oF standarec us list from the otner 
a IDC TS tO VAIUADIC al 1d side of the world may be of interest to many A.S.T.M. mem x 
gestions respec ting extension of A.S.T.M. influence and “bers, The opment of standards 
(1) Defines the materials and processes which render production 
— 
— 
wae 
~ 

act 

— 
tinued standards. It is important that these stickers be used 
to bring the standards volumes up to | 


| ‘ing ion — ubi Partner, Triplett and the 
the advances i in X-ray inspection of materials, and presented 
of studies showing a remarkable correlation betw een 
‘announcement of which in the August Bu estimated physica! properties based on the density of X- Kray 
“The meeting is photogr raphs and actual tests of material in tension, , impact, 
_LETIN, P y fatigue. It is planned to publish Mr. ‘Triplett's — in 
a subsequent issue of the ASTM BULLETIN. 


to be held at 8 o'clock on Monday evening, 2 November 14, — 
The evening v was rounded out by a tour a the a 


in the auditorium of the Mellon Institute of Industrial Re- 
pa laboratories of the of Aer 


Pittsburgh. Three p papers on the general topic, “Ex. 
amination of Materials Methods,” will be 
he atory, 
After a brief history of quantitative organic of the 200-in. telescope i is being polished. Arrangements for 


. _ microanalysis, Doctor Kirner will describe methods for the the ie meeting a and inspection tour were made by F Prof. F. J. 


nverse, a member Distri ommi 

microdetermination of elements groups, the microdeter- Conv e me of the Di st 


‘mination of physical constants, 


Swe. 
= amounts of organic material, and sampling ‘industrial mate- 


rials for microanalysis. The many advantages of micro- Research 
methods for industrial» work» will be illustrated by ac actual Industry" 
experiences of numerous laboratories 1 now using these meth- . rs iia _" is being prepared for the mails, ‘eee 
for routine purposes. he used of is is in n progress a a meeting in Philadelphia sponsored by 
Ve these processes will be exhibited. 
tyr paper, ‘Chemical Spot Tests," will be given of Research, Westinghouse Slasteic ‘Manufacturing Co.. 
by Dr. Gordon H. Stillson of the Gulf Research & Develop- the principal speaker, on the subject “Fundamental Re- 
“ment Co. The identification of a drop, crystal, fragment, or in Industry. "This: “meeting as postponed from | 
trace of Fan organic ‘Or inorganic | material will b be described October 10 to October 17. All members in the Philadelphia 4 
illustrated. qualitative analysis of metal objects a and members of many other local societies have been 
without | defacing the surface of the metal will be discussed. Ds invited. An, account of the meeting will | appear in in the n¢ 


me of the apparatus used used i in spot- testing will be exhibited Bu LL ETIN. 
sand demonstrated. Numerous applications to industrial prob- 


cal laboratories wry the in which the mirror 


Meeting in ‘New York, r lo 


The third paper of the group, ‘Microscopy in Industrial “New York ic planning a meeting 
ak Research and Control Work,” will be presented by Dr. E. B. -.. on the night of November 10 at the Hotel New Yorker. — 
“an Ashcraft of the Westinghouse Research Laboratories. Doctor Committees D-9 on Electrical Insulating Ma aterials and D- 20° 


Eww ft will give : a brief description « of the various types ol of on Plastics are holding a a series of | meetings on November 9, 
microscopes and accessories, and their uses. The determina- 10, , and At, and consequently the district t meeting will afford d 


_ tion of the optical properties of materials will be taken up in an opportunity t to the members « of ‘these committees to attend. 
detail. |The application of microscopy to various fields of While a speaker for the meeting h been announced, 


quantitative qualitative analysis” will be illustrated by full information: will be sent to all ‘of the members 
xamples from the work of the author as well as from the New ‘York District. 


technical literature. The types s of problems which are e being 
attacked: through the use of microscopy w will be surveyed. 


All members of the Society and others concerned with the 


“Meeting ‘of Northern Californi 


cordially A ‘DINNER meeting of Society y members in | Cali- 
A 


attend thi this meeting. = 


lems and to standard _A.S.T.M. methods will be “suggested 


‘BOUT 130 members and were present at a The meeting was held under the auspices of the Northern 
L meeting held on n Tuesday evening, September 20, at the — California District Committee, of. which F. M. Harris, Pa- 
_ Athenaeum of the California Institute of Technology, Pasa-_ cific Gas and Electric Co., is chairman and T Theo. P. I Dresser, 
~ dena, under the sponsorship of | the Southern California Dis- Jr. ., Abbot A. Hanks, Inc., i is secretary. “Mr. Harris presided 3 


trict Committee. Secretary-Treasurer was Prat and and at or other 
“spoke on a number of of the Society's work, with 


Cement Co, of the District guest speaker of the evening, , the Secretary- -T freasurer 
Committee, the meeting was presided over, the secretary, discussed the work of the Society, past, present and pros 
E. O. Slater, Smith-Emery Co. Se ee tive, mentioning some of the newer fields into which the 
The technical part of the meeting centered around be 


work has expanded and referring to the relationships betw ween 
plane materials testing, the address made om A. the A.S.T.M. and other as well as as 


— 
— 
— 
— 
— 
— hae 
— 
> 
— 
&§ 
— 
— 8 8 
— 
— 
— 


ducing consuming industries and their industrial asso- 


‘desceiption of the committee organization. and the 


921 Ds 5 ‘on “Materials New Y ork City 
4 sequence of steps in the preparation adoption of October 31- 


discussion following the address developed sev- New York Cop 


activities and functions to local problems in the testing 00: D9 on Electrical Insulat- 
specification of “materials. The District Committee be- ing Materials .... New York City 
lieve: es that the meeting will undoubtedly result in grez ater DistTRiICT New York City, 
appreciation of the Society 's work in many ramifications 14. Pittsburgh, Pa. 


March 6- 10 Columbus, Ohio 
and still \ der and more effective use of its standards. 7 — 


june 26- ANNU Al Atlantic C ity, N 
British Meeting o on Non-Destructive Tes — — 
_ American Paper to Be Pre Joint 
‘T THE invitation of the British Joint Committee >on} M 
= rials and Their Testing, the Society has arranged rd \ 


LX. the Technical Association of the Pulp and Paper In- 
¥ ‘the presentation of a paper on “Non. Destructive Testing in in and A. S.T. M. Executive C committee, ‘there has 


the United States of America” "to b be presented at a meeting appointed Joint: A.S.T.M.-T.A.P.P.I. Committee on 
being held on November 25 in London under the. auspices of Paper Testing. he committee consists of four members, 
| Institution of Electrical Engineers. The A American two representing T. tow Soci ty. |The fol- 


has been prepared H. L lowing have been made: 
“Reo nting A. P. Pi 


ards, ‘Washington, D. NL. Mochel, Metallurgical 

Engineer, ‘Westinghouse Electric and Manufacturing Co., 
discussion ¢ on, ‘methods of non- destructive testing 
ting arranged in three sections cove ering magnetic and elec- 
trical methods; X ‘ray and gamma rays; and acoustical pel 

general methods. _ The papers in each section are being pre- 


om pared by authors representing Great Britain, the continent of 


paper | 
and the In addition to the any proposed ‘methods originating in either T.A.P.P.1. 


r AS. before they are submitted finally to the respec: 


‘tive associations for approval and adoption. ‘It is “greatly to 


ne ¢ 

‘main will to ‘promote “cooperation of ‘two 
associations and to assist in avoiding duplicetion | n of work in uf 
testing methods. It is planned that the committee will . 


Ss A of recent action by of 


Methods—Dr. Berthold, of be desired that the two. associations agree upon | the ‘same 


Reichs-Réntgenstelle, Berlin; Dr. A. Fleming B. method where | it is to be used for essentially the same pur- 
‘pose. e. The two A.S.T.M. “committees with whom paper test- 


rays and rays—Ing. J. Graaf, of Philips’ 


fabricken, Holland; and Dr. V. E. Pullin. methods ‘will originate 6 on Paper and Paper 


Acoustical and General Methods—Professor of athe Kaiser- Products and D- 9 Electrical Insulating Materials. Pro- 
Wilhelm-Institut fiir Metallforschung, and Dr. S. F. Dorey. these two: committees ha: 
It is “expected that the Institution. of Electrical Engines 


: in other w ays. 
will consider i issuing the papers and discussion to be pre- 


paper in the ASTM the fers of Papers for 1939 Meeting 


_ being that it will begin \ with the December issue and pos-  Comarre TEE E-6 on Papers and Publications | in -anticipa- 


be concluded in ‘the J January tion of developing the program for 


Meeting at Chalfonte Haddon Hall, "Atlantic City, June 26 


to 30, is desirous that members of the Society and others who 


Supp lement | on of Metals have in mind submitting offers of technical papers sh should 


SHE — Circular to Members announced that a supple- _ a these offers to Society ; Headquarters well in advance of 


ment to the volume on Chemical Analy ses of Metals in- 4 the February meeting of the committee. — All offers must be 


an extensive revision of the Tentative Methods of "accompanied by summary which should make clear 
of Ferro- 104 - ~ 36 T), new intended a of th the and featur that in ‘the 


members could obtain. a copy on | request. “This -supple- meeting program. Suitable blanks to be in ‘transmitting 


“ment will | become available in the year. necessary information will be on 


é 


re. 
q 
& 


¥ Co of Some Proposed 

of Samplin ng and Fontes Mortar: OF | 

| 


Editor's Note.—The material which has “prepared by thus be more easily and 


5 aT. .M. Committee C-12 on Mortars for Unit Masonry. The committee, — should persist to a certain extent after the mortar is in con- 
feorganized in 1937, has many confronting it, and welcomes 
indeed requests, constructive ments on the suggested hods- ‘tact with the b brick and this property will not be attained if 
Sampling the w water is withdrawn too rapidly b by the absorbent brick. 
Therefore, it seems to be important the mortar have 
certain water Setention properties. Plasticity in mortar i is 


mA hain between the brick ‘and the mortar than is the 

define ‘their requited 00 so that they will suitable case where non- ‘plastic mortar is cused. Plasticity promotes 

mortar or for other construction materials, 

onsideration should be given to the various porn Be 

which may seem to be appropriate. to the material and tance. The mortar shoul d to 

ich are practicable for Ia laboratory procedure. _ The pres- velop suticient ‘strength in ‘the masonry construction. 

eS ent discussion is intended solely 3 as a presentation of some he esive strength is also desirable, ‘not only a as a measure of — 


thoughts « on test methods for 1 masonry mortar Protection against shock but likewise for 


and it is hoped suggestions ar and criticisms will be against cracking due to unequal settlement. 
stimulated hereby for the guidance of Committee C- 12 in Setting Properties. The mortar should have s setting prop- 


attempt to. Prepare adequate and practical standards. ye erties which w will permit of sufficient time for | the work to — 


est methods are the "very foundation of specifications done ‘properly and vhich will will likewise permit of "carrying: 
and must be decided u upon, first. Committee C-12 has had the construction along rapidly en enough. Thus, there should 


discussion of some proposed | methods for test- be a minimum and a ‘maximum time of “setting. 


masonry mortars sand those inethods Is, together with Soandnes, —After the structure | ‘is buil 


t and to 


means are the suggested methods not be expansion when the mortar is to 


dampness or to freezing weather. Nor should there be un- 
a to show the trend of of such ght as thus far have been due ‘shrinkage with ‘resulting cracking and release of te 


on 
expressed by the committee and others. The committee is a Perhaps there should be some adequate t test for wane property — 


earnestly desirous of finally arriving at truly indicative test of volume change. 

and specifications and it t hopes have ‘the Non- ‘Staining Pr operties. _The mortar should ‘sek contain 
of everyone interested in “masonry ‘mortars, 


undesirable q “quantities ‘of soluble materials ‘Promote 


Before discussing tes test methods it might be w vell to con- 


ome o: staining of the brick. 
‘sider some « of the properties of the “material with which we 


—_The ‘efflorescence | ten: dencies of the morta 
are namely, ‘mortar used for unit masonry y construc- 
should likewise be controlled to a desired mini 


Capillar Absor tion.—Obvioush sO, mortar f fe 
so both rough st stone anc ft Wy 4 pt ly, 


will permit of req lily filling the joints between the 
On the other hand, the stone “mason dealing with rough, SUGGESTED METHODS OF SAMPL ING AND 17 


undressed stone block must have a a dry mo: mortar, handling like ea ING MORTAR FOR UNIT MASONRY! ~ 
and having the appearance ¢ of wet sand. Very plastic mortar 


would be almost useless. to him, for there would be mov e ‘These suggested methods are published as information only. Com 

Beem ments. are solicited and should be addressed to the Headquarters of — 
ment of the mortar and stone after placing them in the wall. the Society, 260 S. Broad St., Philadelphia, a ae ; 


Although s some of the tests herein discussed may apply tc 


Scope. —These methods of ‘test apply the mixtures 


the mortar “used by” the stone mason, primarily they are 
cementitious materials and sand or intended to 
intended for brick masonry ry and the present discussion will Pa 


used as got mortar. | 
the plastic | ty type of mortar. 


DESIRABLE PROPERTIES OF Brick 
P asticity.—B Brick mortar must be ca 


by the mason. this end the ‘mortar must be of the AS, T M. Cormmittee 
that it can be spread read the horizontal vertical Mortars for Unit Masonry. 


— 
d 
— ~viasonry 
— 
= 
| 
| 
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— 
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Sand includes the fine granular material tesulting from. the (d) Ac dusixtares. —Samples intended 
natural disintegration ¢ of rock or from the crushing of friable for use in mortar shall be of sufficient j 
sandstone rock as well as artificially prepared scone sand specified amount of admixture in 0.2 cu. ft. of m 
slag sand. These methods | of test apply also to 


h d id 1 fo  Discu SSION.—The question has arisen as to hether the sample 
5a containing suc na mixtures as May be added for the pur- representing 300 bbl. should be stated as a sample representing = 


“pose” of affecting their properties. They ‘do not apply to many tons of cementitious material; also, the question as to whether 


a: “mortars made with cementitious material consisting of f sul- one s sample for each 300 bbl. of cementitious material is not ~ 


fur, bituminous material, gy psum n, magnesium | 1 oxychloride, cessive. In this connection it may be stated that this _part of the — 
suggested method of sampling is in line with that’ for portland 


cement in which a 300-bbl. unit is used. 


a gees USSION.—The > question has arisen as to whether clay re is it proper to take samples of mortar from the job for use in test 


: added to the cementitious materials above enumer ated. It has . "specimens ? There is some difference in opinion on this point. There | 
, ae little doubt, however, that if it is desired to test the quality of 


mortar actually being used on the work, provision must be made for 


obtaining samples of the mixed mortar. Such a provision is mi ade 


in connection with the sampling of concrete and there seems to be 


the committee has expressed itself as against the classification of 
es ay as a ct cementitious mater: al. Its v value as an admixture is tee just as much reason for obtaining fhe held samples of es as of port- 


question of sampling lime putty has been discussed by one of 
= 


the ‘members of the committee and he suggests that lime putty be 

auilias (a) Mortar. —Samples | “of mortar for test- _ sampled by the use of a brass sampling tube 1.6 in. in internal diam-_ 

‘ing | ae he collected either at the site of the job and be eter and 6 in. in length. The tube is posted into the putty bed and 


‘representative of f freshly “mixed mortar delivered to the withdrawn full, capped at one end and struck off level at the other. — 
aw The purpose of this type of sample is to determine the lime solids 
mas may prepared per cubic foot. Additional lime putty, at least 8 lb., should also be 


piles of the ingredients. If sampled at the site of the job aa taken for other tests. i sampling of lime Putty needs = study 
samples shall consist of 0.2 cu. 1. ft. of mortar (approxi- tt the 
mately 30 Ib.) and shall be stored and delivered 1 in air- 
metal ¢ containers. Not 30 min. shall elapse be- 3. Pn 
tween the time of mixing and time of starting the test. of proportioning: is intended to 
One sample of mortar shall be taken for each 4000 cu. ft. ae in the laboratory the proportions used on the work. In a 
of mortar or for each new ' shipment of sand or cementitious ¢fal, field proportions are designated by volume. T he wae 
~ material, or when other conditions arise on the job which portions of the mortar made in the laboratory, shall be in 
: may make it advisable to test additional samples. When the accordance with the proportions specified — for use on the 7 


‘mortar is the the Ww work. For or the purpose of thet net weight 
b. marked on the bag shall be taken as the net the 


shall te in with the. of the 


American Society for T ‘esting 1 Materials for sampling th these P cement shall be as weighing 94 
respective materials, as follows: ft. and hydrated lime as 40 ) Ib. per cu. ft. _A cubic foot 


fe Portland Cement. —Standard Methods of Sampling sol a sand shall be considered as s containing 75 Ib. of sand in’ : 


an air-dry condition — this value shall be used for purposes 
n the a 
‘specified. ‘Where. lime patty per in the mortar, 


40 |b. of li Lic 
“Cement (AS.T.M. Designation: rol 91).8 ime soli of shall be conside dered 


cu “ft. of lime. 

ement (A. S.T.M. Designation: C10). Ducuson.— 

Lime Products-—Standard M Methods considered per cu. “te tie 


Inspection, Packing and Marking of 
lime and Lime Products. (A.S.T.M. Designation: Method of Mixing Mor Th 


me mixed it in a non- absorbent bow] of about Capacity. 7. 

(c) The sample of. not less measured quantity of water, less” than that required to. give 

than 25 Ib. and shall be “sampled in accordance with” the the prescribed flow, shall be poured into the bow which 


Standard Methods of ‘Use ts Gravel, ‘Sand, been wiped with a damp cloth. . The 
and Bloc materials mixed at any one time shall b be n 


‘nor more than 1800 g.? 
) of the J Society f for Testing Materials. cementitious material and dry sand shall 


esting Portland Cement (A.S.T. M. Designation 


4 


Masonry Cement. —Tentativ ve. for | M 


1pplement to Book of A.S.T.M. Standards, p. "material shall be added and stirred 1 into the. water with the 
1938 Book of A.S.T.M. Tentative um: - we ‘9 ingers of one hand until all the cement is wetted. Ap- 
1937 Supplement to Book of A.S.T.M. Standards, p. 52. _ proximately one-third of the € quantity of sand shall then § 
1936 Book of A.S.T.M. Part II, p. 68. added and the stirring continued for 30 sec. The remainder 


the sand shall then be added and the mortar mixed for 


"The use of 5.5 g. for each pound of the 


_ Material and sand in a one-bag batch usually will provide a weight of sc sec. by ° vigorous and continued stirring, squ zing and 


dry mortar within the prescribed limits. For illustration, assume that the _ kneading with one hand. _ The mortar shall then be allowed | 


mortar mix specified consists of one sack of cementitious material, weight, d the: df ther 6 
_ 65 Ib., and 3 cu. ft. of sand. The laboratory mix would then be: — —— to stand for 60 sec. and then mixed for another 0 sec. The — 


us material = 65 X __ ean = 357.5 g- 7 flow of the mortar shall be adjusted by the addition of waite 
75 X 3 X 5-5 1237-5 that it is within the limits specified. After each additi 


“Total dry material of mortar for 60 sec. During the 


a 
4 _ 
| 
a 
= 
the a sence of information as to weight, the 
+1. 
| 
— 
ae 


of mixi the shall 


pro 


with the method in the Tentative Method of Test Com-— 


pressive Strength of Portland-Cement Mortars (A.S.T.M. Designa- 
tion: C 109).” It would seem desirable to bring these two methods — 
into line for the sake of simplification in laboratory procedure. | 
‘The above suggested method applies to dry materials and as lime 
putty is one of the important masonry mortar materials, the methods 


g finally standardized should be made suitable for this material also. 


5. Time of Setting. of setting shall be determined 

i the Gilmore needle method in accordance with Sections — 
39 and 40 of the Standard Methods of f Sampling and Test- 
ing Portland Cement (A.S.T.M. Designation: C77) of the 

_ American Society for Testing Materials.2_ The test specimen 
shall be a pat of mortar with a flow of 100 to 115 per cent 


(see Section 7) . The mortar pat shall be stored during the © 
of s setting test in a damp closet maintained at a relative 


_ Compressive Strength of Mortar. —Mortar used 
making specimens ens for compressive ‘strength tests shall have 
af a flow of between 65 and 80 per cent. The molds for mak- 
‘ ing compression test specimens shall conform to Section 4 
of the Tentative Method of Test for Compressive Strength 
Portland. Cement Mortars (A. S.T.M. Designation: (109) 

the American Society for Testing Materials.? The testing 


from the iieeition of the mixing of the mortar. " 


machine shall be in accordance with Section 5 of Tentative 
Method C 109. _ The method for filling the molds, storing 
of specimens, testing of cubes, and calculation of compres- 
ive strength shall be in accordance with Sections 12 to 15, | 


inclusive, of Tentative Method C 109. 


DISCUSSION. discussion at the meeting of Committee s 12 
- Pittsburgh, Pa., on March 18, 1938, a number of questions arose 
fegarding compressive strength. "Should an_ attempt be made to 
_ simulate the absorption effect of brick in reducing the water content — 

of the mortar? Should absorbent molds be used ? The point was 

+ also made that mortar in thin sections existing in a joint has higher 
compressive strength than will be found in a test specimen as or- 
dinarily made. The question of curing in connection with compres- 
sion testing © was also discussed. It is of course a fact that the 
method of curing above described is detrimental to non- hydraulic 
mortars. : It has been suggested that the method of storage of test 
specimens as prescribed in the Tentative Specifications for Masonry 

Cement (AS.T.M. Designation: C91), Section 22, be used. This 


as follows: “a 
Cubes —Al test_ specimens, immediately 
after molding shall be kept i in the molds on plane in 


the upper su shall to the ‘moist air. The 


~ cubes shall then be removed from the molds and placed in 
. > damp closet for 5 days i in such a manner 
ar circulation of air around at least five faces of the specimens. 


At the age of 7 days the cubes for the 28-day tests shall be aie (b) Proc 
immersed in ‘clean running water in s of non- 


DIscussION. —Tentative Method C 109 storage orage in the 


moist closet for 24 hr. then immersion in den water until tested. 


ie days in the damp closet and then in = air of the laboratory is — 
suggested. 


ameter and 25 in. in height a and ‘shall weigh at least (100 


_ as measured by the 10-in. flow table with a drop of 0.5 in. 


as to allow free 


then there is grave doubt thet the conditions on the actual ae 
would be anywhere near approximated. Storage for the first seven — 


> 


Consistency (Flow): wratus.—The flow tab 
2 apparatus shall consist of a rigid frame with a flat il 
top, s 
dropped through « a he height of 0.5 in. . by means of a_ 
rotated cam. The top shall be of non- corrodible metal 10 E 
in. Gunter with the attached shaft shall w eigh 
9 +1 1b. The frame shall be attached rigidly to a con 
crete pedestal, w hich in turn shall be attached rigidly to the 
floor. The concrete pedestal shall be at least 8 in . in di- 4 


The mold shall be of a non- -corrodible material, 4 in. 


after map Beye mixing operation the shall 
s filled with mortar not by ramming, but by gently compact- — 


= to insure uniform filling. The mortar shall be smoothed _ x 


the mold ‘removed. Immediately the table shall be dropped 
_ through a height of 0. -5 in. 25 times in 15 sec. _ The flow is 
the iameter of the mortar ma: 


> level with the top of the mold by aid of a trowel and — 


ular has been offered to the 
of test in Section 7 except that its accuracy has 
_ been questioned. It has been pointed out that a slight inaccuracy 
& lg in. in flow may make a large difference in the water- 
cement ratio. . Perhaps when the committee writes specifications 
Pe may be taken into account by the use of ‘Proper permissible — 


variations in the specification limits. 


. Water Retention : (a) Apparatus. —For the water 8O-: re 
test an apparatus essentially the same as that shown 
in Fig. 1 shall be used. This apparatus consists of a water cae 
aspirator controlled by a mercury column ‘telief and ¢ 
nected by way of a three- -way _stop- -cock to a funnel upon was 

“nected as shown in Fig. 1 indicates the vacuum. A “rubber 


shall be to the top of ‘the funnel and shall be 


which rests a perforated dish. A mercury manometer con- 


x 
Carl Schleicher Schull filter 


. It shall be of such | diameter that it willl met fl 
y cover the bottom of the dish. 


pletely 


as 
in Section 4 to a flow of from 100 He: 115 per cent. . Imme- e 
diately after making the flow test, the mortar on the flow 
table shall be remixed with that “remaining in the mixing 


wl for 30 sec. Immediately after remixing, the mortar shall 


‘The method of storage is highly important because of the diverse “be uniformly distributed without compacting over the sheet 


character of the cementing materials which may have to be tested. 


; a In view of the critical effect of storage on the compressive strength 
1 on this matter 


the 


of the mortar and the evident difference of opinic 


within the committee, there should be very fu full” 
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of dampened filter paper i in the perforated dish and the sur- | 
face leveled oft flush with the rim of the dish by drawing 4 
a straight edge across the dish with a slightly sawing motion. __ 
The dish shall then be seated on the wetted b = 


expose 


— which may be proposed. d out that storage of specimens 
= will be unfair to certain typ 
— 
Filter 
— (orm 
fubbe 
— j Gas 
x 

— In making the determination, the f 
able top shall be carefully wiped dry at 
‘ 
— 
= 
— 
— and com- | 
| 
— 
— 
— 
# 
— 
d to apply the vacuum to the funnel. Afte 
turned to apply k shall be quickly turned 


Mek he strongly Mr. ‘Huntzicker's suggestion sa allow 
48 holes ing the mortar to stand for 30 min. On the job, it is exceptional 
— poses“ tor the mortar to be used in a shorter time than this and since time 
a +42 fe is required and is given practically on the job, for moisture absorp- 
tion by the plasticizing ingredients in the cementitious material, this 
= should be allowed for in the test, 


possibility of using several other methods has been men-— 

_, _ tioned and one very interesting « development in connection with (4) 

— the workability or fatness of mortars and (6) the water retention 
a — of mortars is that devised by Mr. L. A. Wagner while employed by 
a ta ty the cement reference laboratory of the National Bureau of Stand- 

ards.  - photograph of Mr. Wagner's device is shown in Fig. 2 
: and is called a mixing bowl plasticimeter. This device is used for s 
measuring the fatness of masonry cements. it consists essentially 
75 of an electrically driven pan mounted on a_ vertical axis; a paddle 
, also mounted on a vertical axis tends to rotate with the mortar 
- _ is prevented from doing so through a system of levers arranged so 

he that the resistance required to prevent rotation may be measured. _by 
means of weights on a scale pan. Mr. Wagner has said, “The cn- 

= ceptions on which the test is based may be stated as follows: I: is” 
assumed that the plasticimeter measures stirring resistance. Next, 

it is assumed that stirring resistance is inversely proportional to 


| 


on 4 of the cement. Finally, it is assumed that wetness is indicated by — 
ae aspirator the flow table. Hence, if stirring resistance is made constant, hd 
fatness becomes inversely 


o additive factors, namely, (1) wetness of the mortar and (2) fatness 


the properties desired in ‘brick masonry ‘mortars, namely, ‘sufficient 
plasticity. 
J. C. Pearson uses a modification of the water- retention t test. 
ll ‘described in Section 8 to the extent of applying the Gilmore needle — oy 
to the surface of the mortar as suction is being used in the porous- — : 


Soundness and Volume Change: 
Specimen. he mortar shall be mixed as in 


tion 4 toa flow of from 70 to 80 per cent as by 


the flow table described i in Section 7(a). 

the funnel to atmospheric p pressure. The contents of the ( ing. — mmediate y after 

dish shall then be immediately remov ed by means of a putty by 61/-in . prisms shall be | made non- corrodible metal 


— knife or square-end spatula and placed in the mold on the molds. Stainless steel screw insets Ye i in. in length shall — * 
flow table. As each portion of mortar is placed in the mold _b€ inserted into recesses centered at both ends of each mold. — 


it shall be well puddled with glove-covered fingers. When — Mortar shall be carefully and firmly pressed about the insets - 


the mold is filled, the mortar shall be off level the Molds shall then be filled 


_ with the top of the mold using | the edge of trowel, and the 


determined as previously. The entire operation shall 


be carried out without interruption and as quickly as pos-— tapping with the 
* sible and shall not require more than 7 7 min. for completion, 12 times in moving to the opposite end of the mold and 12 oc 


starting from the completion of the mixing of the mortar >_ the starting th 
the first flow determination. Both flow determinations 
iy shall be made in accordance with the procedure described i in 
Section 7, special care being taken to fill the mold uniformly — 
when obtaining the flow after suction. 


SION.—The age of the mortar after mixing has an effect — 
on water retention. It has been suggested by Mr. H. M. Hunt- © 
zicker that the mortar should be mixed initially to a flow of ap- 
_ proximately 100 to 115 per cent and allowed to stand for 30 min. ve 
_ At the end of this period the mortar should be retempered if neces- 
sary to bring the flow to between 100 and 115 per cent at which 
time suction should be applied. A maximum time of 6 min. should — 
aa be ag for hess the first flow test, the 60-sec. suction and ee 
_it is his belief that these revisions will make the — 


retention on gn will not “penalize other ‘materials. 
‘The’ fact that certain masonry cements gradually take on better 
-Water-retention | qualities on standing, and in some cases become — 
stiffer, makes it imperative according to Mr. Huntzicker that the 
ES elapsing between the initial and final flow test be as small =f 
genic: _ He calls attention to the fact that the test methods are 
accurate to only plus or minus 6 per cent and that when specifica- 
_ tions are written proper permissible variations should be recognized. e 
_ The question of specifying a standard suction cup (identical —_ 
used by the Bureau of Standards) seems also to im- 


states that in work on masonry cement 


Fig. Bowl Plasticimeter 
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has been compacted, the 1 mold shall be smoothed off ‘ni a (a 


Storage.—Prisms with top surfaces exposed shall be ™in. at room: temperature, and stir again. Filter a 


stored in a moist room maintained at a relative humidity of % -Biichner funnel, transfer the insoluble matter to the original | 
90 per cent and a temperature between 65 and 75 F. (18 beaker and | rinse the funnel with 150 ml. of distilled wate 
and 24 C.) for 48 to 52 hr. | They shall then be immersed am into the beaker containing the insoluble matter. — Stir th 
They sh 


, let stand 30 min. at room temperature, and stir again 
in water for 2 hr. before testing. oughly é P 
Iter as above and again return the insoluble matter to the 
(d) Autoclave Tests. least three prisms of each mor- with 100 OF distill 

tar, aged as indicated — not less than 50 hr. nor more than original bea er _Wam t 1¢ funnel with m istille 
ater into the beaker containing the insoluble matter. Stir 
$6 hr., shall be surface dried with a towel and carefully 


thorous 


oroughly, let stand 30 min. at room temperature, and stir 


— to 0. 0001 in. na ‘They shall then be 


(b) Aci lify ‘filtrate with HNO, and eva 1 ev a porate | 
steam at a pressure of 150 psi. ‘withia 1 hr. After ‘he: pres- b sad evapors 
‘sure has been maintained constant at 150 psi. for 3 hr. , it Make slightly asic wit : de : 
th then be gradually released within a period of 5 min, CO, to the hot solution in excess. — Filter hot and w rial: with | 
n the and be removed, immersed it ammonia | solution 


surface dried and 1 measur 


ar 


uated to 0.0001 in. is suggested. _ The temperature of speci- (a) Dissolve ve the ignited SEN: in 20 to 30 mo : 
mens at initial and final measurement shall not differ pee water, Add three drops of ammonia, 1 ml. of “i 
than 3 PF. (1.7 The comparator shall be provided with (NH,) solution | n (5 per cent), and 1 mi. of (NHy)o 
a gage bar for checking readings. C.0, solution (4 per cent) while hot. and allow to 


é 
settle 5 min. ilter and w ash. as before. Discard precipitate. 


and Blaine has been suggested. The test consists of molding 1 Acidify, filtrate with HNO;, ev yaporate to ‘the absence 
1 by 8-in. prisms in collapsible molds. Each mold is lined with of fumes, _ ignite. _ Dissolve residue in 10 mi. f distilled 


‘wax paper, and before filling with mortar, a glass plate 7% in. in tes water and transfer to > a tared pla atinum dish , W ashing out é bo 
diameter is placed in the bottom. The mortar is gently rodded into beaker well. Add 1 to 2 ml. ‘of concer.irated H, SO, | 
Ga compartment, and after filling, a small glass plate, similar to Pes 


the one at the bottom, is placed upon the top. The mold js then Slowly e aporate to dryne mess. Care shall be in this 
set underneath the “dial micrometers and the changes in length step. The acid should thoroughly stirred with the solu- 
measured to 0.005 per cent. The gages are so placed that their tion before applying, heat for evaporation. Ignite ‘until 


ane stems rest upon the centers of the top gl ass plates. _They are read 5 fumes cease to come off, cool in a ‘desiccator, weigh, and 
: immediately and then hourly for the first 7 hr. When the speci- 


are sufficiently strong, usually at the end of 30 hr., they are follows: 
measured, removed from the mo!d and placed in a damp closet for Pe ce tage of Na,O — ow Weight of Sulfates » x 0.4364 x 100 a 
1¢ damp closet shall be in the molds. At the end o ays storage 
oe: in the damp closet, the bars shall be remeasured and then dried fe Note.—T he amount and nature of the staining material 


4 week in an oven at 65 C. Measurement after drying shows, ac- a 
cording to Rogers and Blaine, almost as much shrinkage as that "any cement may therefore induce markedly different s 
produced by 1 year’s drying at laboratory temperature. == on different stone, even though the stone may have come 
If an autoclave test is to be used as a test method, it would seem the source. The a amount of. alkali p per- 
"mortars. Committee C-1 on. ‘hia makes. mitted should not cause stain unless stone high in staining 
ey a 10-in. bar with 295-lb. pressure instead of the 150-Ib. pressure material has been used or unless insufficient means have beet | 
_ above suggested. It has been stated by Mr. H. F. Gonnerman that 5 used to prev ent infiltration of water into the masonry. 
min. is too short a time for the release of the pressure and he recom- 
_ mends the release of pressure in 1 hr. down to 212 F. (100 C.), _ _DIscussion. —Professor Voss sees no objection to , seth a: 
then immersing the specimen in boiling water and finally cooling described, but feels it is irrelevant as stated. He questions whether 
that water down to the proper temperature in about 30 min. 7 MRE all of the compounds have been taken into account and thinks that 
_ In a written discussion Professor Voss has stated that the section ee the staining test can be eliminated from the suggested | ~ methods 
on soundness and volume change should not appear in the test Mr. F. O. Anderegg says that staining is due to alkalies, that water- 
_— methods. He believes that it will not indicate the real behavior and > LE Pag reduces staining and that salty sands near the sea coast may — 


i dependent upon the nature of the cementitious materials. He _ also have a staining effect. Organic material in the mortar has _ 
a2 — lieves that ag changes due to cycles of wetting and drying are also a shown to have a staining effect sometimes — to 
significant, but that they require too much time and are too iron 7 

Judging from results presented to the committee by Professor — ie 1. Efloresc ence: (a) i Materials Requir ed.— Clay or shale 

ithey, making use of the autoclave test, there are good reasons we af } } ‘ll h 
for believing this test has value in detecting the presence of un- ul ing ricks of such porosity that they wi me t roug | 


hydrated lime or magnesia which, upon hydration, may expand to from end to end d in less th than 5 hr. when stood on end in yy ¥ 

troublesome extent. The results are not available for the purpose in. of distilled water shall provided. The bricks shall 
of discussion in this report, but these as well as other results 


be taken into account in a final decision as to florescence in when tested by ‘being 
ae exp? ysed to the 3 of the laboratory for ke days while stand- 
“these are experiments on the effect of ‘different types on end by of distilled water. morta, 
storage on different mortars could ve mixed according to Section 4 and having a flow of between 
bea ~~ 100 and ‘1i5 per cent (Section _ 7) shall be provided to coat 
brick in the m manner prescribed in 


in seem to vary with the stone. The alkali 


Bs tion of water-soluble alkali shall be made tar Ya + 116 in. in thickness shall | 
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‘and both flats and Sines of a cay brick having the prope rties 
‘described in Section 11/4). The mortar shall extend 2 + 
_ 4 in. from the mortared end. Care shall be taken to av oid ; 


= 

mortar the exposed surface of the brick. The 
specimen shall cured by exposing the brick, mortar end 
, for 58 hr. n the air of the laboratory. 
-) Proce -The cured specimen shall be st od, mor- 

—tar-end down, in 1 in. of distilled water for a period of 5 

_ days exposed to the air of the laboratory. At. the same time | 


oy in 1 in. of distilled water contained in a separate con- 
tainer. . The wa ater level shall be maintained approximately 


constant by suitable devices. The appearance of the brick- 
“mortar be compared with ‘that of 


d accord- 


. . No difference in the ‘appearance cn 


wt race. . . florescence barely distinguishable by careful 
Slight. . . . Observz ible. Not. efflorescence to affect 


materi ally the appearance at a distance of 


(3) Moderate. . . . Distinct coating the original color of the 
Considerable. The original color of the brick masked 


" Discussion. —it has been stated ‘that the use of a brick is not 
"necessary in this test, for more efflorescence can be obtained by the | 
ise of a mortar specimen alone. This point perhaps should be con- 
dered further and a standard method written, omitting the use of | 
ie brick in making the test. Professor Voss would use the same brick | 
as advocated by him for use in making a bond test, otherwise he — ie 
vould make the test in the manner described. 
Mr. Anderegg states that he likes the wick test on the mortar 
alone, and prefers not to complicate it unless there is reason to 
Suspect interaction between constituents leached from the mortar 
a". in the brick, for example, the formation of © ‘sodium — 
In that case to on the given 

12. W Water or making the 
‘tests the mortar shall be mixed as described in Section 4 to 
a consistency of 100 to 115 per cent as measured by the flow 
test described in Section 7. cm hree cubes shall be cast in 2-in. — 
Ids without oiled or greased surfaces as described in Sec- 3 
tion 6. Mie specimens shall be kept 1 in the molds on plane 


“plates i in a damp closet maintained at a relative of 


another brick, without ‘mortar, shall be likew ise stood to the 


as above, nd. weighed. 

be made on n compression specimens, stored 48 in damp 
closet and then 7 days in the air of the laboratory and the absorp 
tion rate curve then determined. This should be carried out, when- 
possible, with the waterproofing material and without it. ei. 


ever 
a ‘here is some question as to the infallibility of such a test, for — 


“mortars waterproofed with stearates are effective when the stearates 


are wet, but not when they are dry, and the test method as above 


described calls for drying the ens in an oven before being | 


= 3. F reezing- and-T hawi ing ‘Test (a).—Ten 2 2 by 4 4-in. 
cylinders shall be mo Ided of each mortar according to stand- 
ard procedure. These ‘shall be stored in a damp chamber 
ycles. Five of the : speci- 


for 28 days prior to the freezing « cyc 
shall then be immersed d ff water (without boiling) for 
6 hr. . They shall then be set in pans. on end | in 0.5 in. | 
water, in which condition they shall be frozen at 


during the next 18 hr. This cycle shall be repeated times. 


 (b) The ‘other five specimens. shall be stored in 


—30 days while the first five are being” frozen, thus making 
i storage similar to the specimens being frozen. The 


-compressiv € strength of these shall then be compared with 


that of the frozen specimens and the percentage decrease “a 
‘strength due to freezing shall be used as a measure of the 


of the mortars to freezing. In case the specimens 


ae before 30 cycles are - completed, the r mber of 
cycles before disintegration should be noted 
wis 


_ Discussion.—The test in Section 13 was criticized as discrimi- 
nating against non-hydraulic and low -strength mortars when tested 
Mr. Anderegg has as suggested that more evidence as to the effec 
of freezing and thawing on present day mortars should be accumu- 
lated. For instance, old time lime mortars can be found, which — 
have given long service in unexposed positions which would go 
to pieces in one or two freezings. Where they have been exposed — 
to the weather, of course, as in chimneys al parapet walls, they 


yell 


ee made for mortars by the preparation of 3 specimens made 
of 2 bricks each laid crosswise with their largest faces in 
contact and with a joint: 0.5, in. in thickness. 
shall be a smooth-faced dry-pressed brick with such 1 porosity — 
that they will wet through from end to end in less than 
5 hr. when stood on end in 0.5 in. . of distilled water. | They — 


shall have a ‘48-hr. absorption of not less than “per 


have disintegra‘: ed badly. We need to accumulate experimental 
a observational data in a systematic manner. o This again might 


The 


90 per cent or more for from 48 to 52 hr. in such a manner nor more than 10 per cent and shall be of a homogeneous . 

hat the upper surfaces shall be exposed | to the moist air. structure. he. ‘mortar prepared as" as in Section 6 shall be 

_ The cubes shall then be removed from the molds and placed - bedded upon the lower of each set of two at least 3/, in. in 

rie _ in the ai air of "the laboratory f for 5 5 days i in such a manner as thickness and the top brick shall be tapped | firmly onto this 

Be allow free circulation of air around at least five faces of bed of mortar until the joint is approximately 0. 5 in. ie 

specimens. At the age of 7 days | they ‘Shall be placed in thickness and so that both. brick are approximately centered, 

a drying oven maintained at a temperature. of 105 to 110 C. level, and at “right angles to each other. Devices for 
aa for 20 to 24 hr., then removed, placed in air at 21 + 3 C. . centering of brick may be used. After each assemblage i 
for 2 2 hr., weighed to the nearést 0.5 and then placed in made it shall be thoroughly a well- 

water at 21 +3C.toa depth of 1/4 in., with the top side joint with a flat center. ae 

as cast placed dow nward. At the end of 1 he. the speci- Cine of Tect 


(b) Storage of Test ‘shall left 
co ‘in the air of the laboratory for at least 20 hr. and shall then’ 

a damp cloth. The specimens shall then be weighed. ‘The —_ stored in a damp room or closet according to Section 22 


of the Tentative Specifications — for Mason 
increase in w eight gives the 1-hr. absorption. The speci- TM. Designation: 
shall then be replaced, 1/4 in, immersed in the water; 


and 24 hr. after immersion again removed, drained, wiped 
- Discussion. —Mr. Anderegg states that he does not ‘think any 
_ test on mortars should be made involving heating to 105 C. Irre- 
__ Versible ch changes in the m mortar are very apt to occur. _ The test should 


—The testing machine shall be in ‘sccord- 
ance with Section 5 of the Tentative — of Test for 
Strength Portland-Ce 


2 
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3—Tension Bond Test 


Materials.11 shall be as an average of 
three po ay be brick which is to be used in any I 


testing of the constituent materials in the. mortar. is to 
tested between 


wo channel-i iron clips made as shown i in Fig. 3 and provided 


lips shall weigh approxirnately 5 Ib. each and shall be placed 
_ symmetrically under and above the specimen. The top channel 

be provided with a centered vertical depression i 
which 2-in. hardened steel hemisphere may rest evenly. 


ens shall be centere the testing machine and Seeger eae: 
ye for those materials, 2 among | them being fine € aggregates and 


compression. The load at falure 


ai _ ing strength i in pounds per square inch of carefully m 
bonded area shall be calculated and recorded. 


would like to see clay included in the list 


self a cement. He 
uses it in the highest. those used in 


-pre-stressed masonry beams, and he has readily ob 


4 _ tained strengths similar to the ceramic tile units. 
Professor Voss who has proposed the bond test in 
14 also feels that compressive strength 
should be made on assemblages as follows: 


Compressive Strength of Assemblages, Specimens and 
Storage. —Compressive strength tests shall be made by 
+: preparation of three specimens made of two’ balves 


each of three bricks bedded —= each other in | accord. — 


a with Section 14(a). specimens shalt 
stored in the same fashion as the bond | test specimens 


as given in in Section 1446). 
Tests. —The specimens shall be prepared for test 
in accordance with the Standard Methods of Test- 7 
Brick (A.S.T.M. Designation: C67)™ Sections 
to 6, inclusive. The total load at the frst drop of th 
beam of recession of the pointer shall be recorded as” 
- the load at failure. This shall be reco — as failure at 
r a i. or the basis of the carefully ured bonded area 
shall be the average of of the the three 


- 


4 at CONCL USION A 


=. will be. cbeerved | that in the test methods as they have 


been ‘proposed thus far, no mention has been made of the 


be presumed that later on when ‘specifications a are rritten, the. 
constituent materials will be specified, either by reference 


to standard specifications which already have been written : 
_ by some other committee of the Society, or, in their absence, 


ther con 


by writing a specification for the materials concerned. In 
those cases where materials are not. already ‘specified i in 
ards of the Society it it will: be necessary to write test methods 5: 


measured possibly admixtures. is recognized, therefore, that the 


The test_ methods in their present state are incomplete and 


' centage of breaks in the mortar and at the brick plane shall them will have to be added methods for testing con os 
be recorded to the nearest 5 per cent of the area in bond. a ‘materials which can be used in purchase specifications. — 


a Proceedings, Am. Soc. Testing Mats., V also 


 Discusston.—Mr. Anderegg states that he the test Book of A.S.T.M. Tentative Standards. 
be of great value, whether in laid suggested, or Proceedings, Am. Soc. Testing Mats., Vol 375 Part I, p. 


whether a small say 9 brick high, 
broken i in flexure. 


- National Bureau of Standards and the American Society 
Testing Materials and sponsored by Committee C- on. 


ement T estir g ng Laboratories 


a 


laid also 1938 Book of A.S.T.M. Tentative Standards. 


1937 nt to Book of A.S.T.M. Standards, p. 


Literature on “Gray Iron P 


“HE Cement Reference Laboratory, a joint project of the A CRITICAL study of the w world’ 


properties: sof gray iron at Batelle 


_ Memorial Institute by the Gray Tron Founders’ Society, Inc. 


Cement, | is now preparing for sixth inspection t tour among planned to present the gathered by the Battelle 


cement testing laboratories. Those laboratories which de- 
sire to avail themselves ‘of this ‘inspection 
promptly address their requests | to the Cement Reference — 
Laboratory the National Bureau “of Standards, The 


metallurgists: ina form particularly adapted to the needs of 
he member foundries. . Much va valuable information on the 


engineering pro erties of ray iron can be found in 
al publications, but not usually i in accessible and con- 


hale 
posed tour will, in gener ral, provide only one opportunity for ‘tech 


the inspection 0 of any laboratory during | the ‘next 
Bis inspection n work is lim 


B LETIN” 


October, 


ited to physical tests Battelle staff to o select ‘the most t useful and authoritative | of 


venient form for practical use. * will be the task of the 


e of foundrymen, a 
_gineers, and d purchasir 


— 
| 
— = 
— 
— 
2 
— 
— 
— 
— 


‘in ement and C 
Hanna,? T. A. icks,? and G. A. Saeger’ 
HIS study was s undertaken with ‘the view rippling and one half was used for remain- 
“recommending: for consideration by the Society a method linkers ers were mixed thoroughly _by shoveling g and 


y or methods for determination of free lime where a limit on divided continuously, by rippling until there were 64 ae 
free lime is specified by a consumer. We feel it is advisable tions weighing about 3 Ib. each. The first 46 portions were 


to emphasize the fact that as far as A. S.T.M. test methods are distributed to the cooperating laboratories. = ‘tae ee 


“concerned, accuracy and ‘Precision are of of primary This use of coarse clinker was ‘intended ascertain 


Abe 

2 Tee cost in time and equipment and speed of any method whether it was possible for a three- ree-pound ome to be truly | 4 
must be taken into consideration but they are of secondary representative of a four hundred- pound lot and whether the a ¢ 
oo . The 1 method that is best for plant control is not Se various methods of final preparation “employed by the co- 


the best for the purposes of the A.S.T. M. The operating laboratories would produce an abnormal degree of 
‘method suitable for all purposes. _ When such is. Variation in the determination of free lime. We took suct 


‘not available, it may be well to select two methods. One of mixture of | extremes. in order to simulate commercial sa 
Besa could be known as the standard method and to gov em pling which could possibly involve such a mixture. Ker i 
in ca case of dispute. Its “ and congulll Sample Q was aged portland cement of standard | composi- 
tion up on the market. Tt was received in a umpy 


fr more economical to use. 


Sample R was dark colored cement. it was drawn 
from. a plant bin and was free of lumps. It contained 5.7 


“per cet ferric oxide an id its loss on i nition v was 0.9 per cent. 

The purpose was to see if the dark color would obscure 


“methods 


_ so as to have one sample low and the other high in free Comment has been made on _the inclusion of mites 


ment in the test of metho ds. The workin committee is 
lime. The clinkers were crushed and ground with laboratory 


y of the fact that there i is no m method that differentiates 


Samples N and oO were identical com- 


mercial raw ‘materials in a commercial kiln. ~The raw mix 


as of standard composition but the burning was. carried 


amp! of 
burnt and Sample O wa was lot of clinker a and the cement made from it ‘it may or may not 


Their determinations of loss on i gnition 0.1 


and 0.4 per cent respectively. ‘There was no gypsum in ‘them, 
es T hey represented extremes that aig be encountered in com- a 


Sample | P was linker which was distributed Ww ithout crush- 
of clinker. From this view point we are interested to 
ing and g grinding. It was composed of 54 per cent hard- © 


a burned clinker (Sample N) and 46 per cent soft- waa the test can be made with cement and spine have 


dinke (Sample The weight of the original | sample of in this me 
hard-burned clinker was about 210 Ib. wa as ed by 


rippling and one half was used for Sample N N. There 


also about 180 Ib. of soft: burned ‘dinker. Tt) was halved by for “the determination 


E.— . > 1c English language and were believed to possess 
“suggestions on this report. Communications should be sent to the chair- in the E ig ge po 


W. C. Hanna. possibilities for use as AS S. .M. . specification methods. Ali 


A Report of the W orking ere various modifications of two fundamental ‘methods, the 
presented at the meeting of A.S.T.M. Committee C-1 on Cement, June 28, eth: anol- -glycerol and the ethy lene-glycol | method. . Since the 


methods | in ull detail were a part of our revious rogres 
C. Hanna, Cc hief Chemist and Chemical Engincer, C alifornia Port- f E sal P g 


itil land Cement Co., G. A. Saeger, _ Assistant Superinte ndent and C hief _report,® it is not mere to describe them i in n great detail in 


Portland Cement General this report. ever, brief o outline and a few re remarks 

* Preprint, 1938 Report of C-1 on Cement, p. 7; also 1938 be appropriate here. 


Proceedings, Vol. 38, Part I, to be issued in December, Methods la, Ib, Ia, IIb, la, and IIIb are "modifications 
Emley’s ethanol- glycerol method. Method Ia is the modi- 


“Wm. Lerch and R. H. Bogue, “Revised Procedure for the Determina- 
<4 


of Uncombined Lime in Portland ’ Industrial and Engineer- iB 
Analytical Edition, Vol. 2, No. 3, July 15, 1930, p. 296. ication deve oped erch anc jogue. 


October, 1938 
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The Probable Error of a single o observation, 


R 
ave 


SAMPLE 


Method | Methed | Method ethe Method | Meth “Method Method | 3 


(3) | (4) (3) | (a) (2) 
Maximum | 7:13 | 8:00 | 6:20 | 6:48 |12:15|13:15| 7:40 | 7:40 | 5:00 | 5: 05 | 4:05 | 9:05 | 9:33 | 8:20 | 9:20 |10:30) 11:30 6:52 | 4:30 4:30 {10:05(11:15| 7:40 | 9:40 
Minimum | 1: 220 | 1:15 | 2:15 | 1:00 | 1:40 | 1:15 | 0:35 | 1:10 | 1:45 | 1:20 | 1:30 ] 3:56 | 4:00 | 3:20 | 4:20 | 1:30 | 1:57 1:30 | 2:00 1:40 | 2:10 2:10 | 2:23 | 3:30 | ooo | eae 4:10 
4:11 | 4:44 | 3:27 | 3:42 | 2:40 | 2:32 | 2:27 | 2:46 | 2:15 | 2:25 | 6:24 | 7:12 | 5:56 | 6:40 | 3:03 | 3:28 | 2:42 | 2:51 | 3:12 | 3:28 | 3:06 | 3:22 | 6:10 :22 | 6 


it 


2:52 


Anhydrous barium 


Methods Ila and IIb. It was by Brandenburg.® 

of dried sodium chloride as an accelerator as "() “When ‘the pink color of 

Methods Illa and "was suggested by T. AL Hicks of reappear -after a half hour | of boiling 
Universal ‘Atlas Co. in a private communication. ‘When after an hour of boiling the of fre 


_ The use of U. S.P. or “chemically pure’ * glycerol. contain- lime iis not increase by more than 0. 05 per ce cent. 


ie 3 water up to 5 per cent is allowed in the ‘ a” methods The end-points (1) and (2) are for Methods Ia an nd I 


Ww hile nearly eee ‘camel A “requited in the “'b” is conv enient to use the two end- -points on the: same por 
methods. tion of sample but they are independent of each other 


en 


d- points were in these six ‘methods (2) does not necessarily follow in all cases. same 
thing car be said of the end- points and i 
n does not used in Methods { Ia, Hb, Illa, and IIIb. 
“Boiled g ‘required for the ‘ 
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Method | Method Method “Method Me Me Method Method 


(3) | (4) | (3) | @) | (4) ( (3) | @) | @) @i@i@l@ ( (3) | (4) 


5:18 | 5:48 | 6:42 | 7:42 [1 3 f :20 10:20) 9:03 | 6:55 | 5:48 [23:30/25:30) 8:30 | 9:30 | 7: 8:00 | 3:30 | 4:00 | 5:57 | 6:57 | 4:00 | 4:27 
1:20 | 1:35 | 1:35 | 2:05 } 1: 3: 7 : 1:30 | 1:53 | 1:00 | 1:45 | 2:00 | 3:05 | 2:15 | 3:15 | 1:00 | 1:30 | 1:30 | 2:00 | 1:50 | 2:07 | 1:45 | 2:10 
2: 56 3: - 2:49 3:06 | 5: c ( : : 43 | 2: ~ 3:09 | 3:22 | 2:40 | 2:57 | 6:29 | 7:26 | 5:43 | 6:25 | 2:53 | 3:11 | 2:40 | 2:49 | 3:14 | 3:37 | 2:42 | 3:04 


distillin 


(Vol. 3 page 122), of dehydration boiling Wolochow: of the 


s boil glycerol until a constant boiling point is attained. Council of 


i 
If it is done properly, t the resulting glycerol should not be. By Methods IV and V are pas 
dark enough to obscure the end- “point in titration. F rom the glycol method. 


boiling could have been n helpful. ‘ It is also’ possible ‘to de- as a solvent. A mixture o of it a and sample is is 
ix 30 min. and then filtered. The filtrate is titrated | with 

International Critical Tables of dz id Method d | iby R d 

and Technology, Vol. 3, p. 122, McGraw-Hill Book Co., Inc., Néw York Stam ard act ( met oped by 

Rordam, “ A Modified Ethylene-Glycol Method for Determination 


of Free Lime in Cement Clinker, ” Rock Products, Vol. 40, No. 8, Augus ee en at 65 to 70 C, for 301 min. and then filtered. a The - 
filtrate is titrated with standard acid. Equipment for shaking 


‘D. R. MacPherson and L. R. Forbich, ‘ ‘Determination of Uncombined and temperature control is required. (Method developed 
Lime in Portland Cement Industrial and Engineering Chemiary, 
: MacPherson 1 and Forbrich. 


Analytical Edition, Vol. 9, 19375, P. 451. 
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| Method Method |_| Laboratory 
Method | a | Method? = =f 
| 
2.0) 
0.6|....)....|0.5 | 0. 
1.4 | 1.3 | 1.3 | 1.6 | 1.6 | 1.2 | 1.2 | 1.4/1.5] 1.1/1.2) 14) 1.5 
0.1 | 0.4 |0-4| 0.7 0:7 |05 | 0:6 0.5 | 0.5 | 0-6 | 0.6 | 0.6 | 0.5 
0.8 | 0.8 | 0.8 | 1.0) 1.0/0.9 | Mean 
0.19 0.20/0.18)0. 1810.12 0.110.918. 14/0 17] P. Blt) ae 
| 
~ 
| 
Mothed Ib | | | Method | 
| 
q 
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Results received from 36 laboratories are giv 
and One additional laboratory reported tests too 


; 
‘lime. The ‘maximum, minimum, 
error for each method with each is 
Table Il, which is condensed from the original 
s for 
‘required, with | maximum and minimum values also given. 
is expressed i in hours and minutes. 
_ The means and probable « errors in ‘Table I are summarized 
in Table III and an average of means and or probable 
errors are calculated for each method. _ There are are two sets | 
averages, one referring to all samples 
Samples P and Q. reason for two sets is 
that data are more complete for Samples P 


other samples and the effect of inconsistent on nthe 


‘mean and error increases as the number deter- 


to indicat 


or 


‘each method with each sample, the mean time — 


Q Aged 


Q cement rag 


Iv 


= 

(1) (1) (4) | (3 


0.11 
0.17 
0.17 
0.14 
0.16 
0.15 
0.16 


0.17 
0.30 


ion of cement chemists in regard = 


‘The ‘cooperating laboratories were requested t to spe- 


cial te tests that were believed to be of interest yg to have a 

bearing on the problem of the determination 
prob- 


Important co contributions to information concerning | ‘the 
lem were made L. Lea, Director of Research 
Station; 


of | Lehig 
and the other to only 


Probable 


Methods Included ree 


Ila, Ha, IV, 
la, Ila, Ila, IV, v 
Clinker ground Ila, Ila, IV, 
Ta, Ia, Ia, 


la, Ila, Ila, TV, 


Be 15 


it, to suggest to “give criticisms | of any as 34 cent N 46 per cent I. 


kind. Their comments vary widely in both nature and quan- x. 


tity ' As it is out of the question to present them in full, an 


attempt has been made to tabulate and abstract them i in 


WwW vay that a may be able to make a an 


pendix, are not included at this time. Members interested should com- 

municate with Committee C-1 on Cement.) 


Preferences for an A. S.T.M. "method, reasons for such, 


2 oO. 16 
The determinations in N, and R Methods 


for Samples N and ‘The probable. ents 
(0. 20) is a little higher than the calculated value (0.16) but — 


it is to be noted that there is a large amount of variation for, 


letting a determination (in | the ethanol- glycerol rom a | a study of of the data in Tables I and II and the av 
are indicated i in Table IV. 


preferred end-points, ‘and opinions on boiled gly rcerol any sample or method. 
4 —— given above, it seems to be tenable to conciude 
that (1) the distribution of Sample P by) the committee and 
preparation by the laboratories did not introduce a a very 
abstraction. also had its “difficulties. getty there will be large error and (2) the. determination of frde lime may be. 
with our interpretation of certain comments. to be as precise it in aged and Fre as in. n fresh 


However, we feel that and give a good 


IV. 


¥ 
Preferred 


Effect of 
Endpoint 


overnight 


Opinion on boiled 


Ib | IV 


Illa 


IlIb| IV 


(1) or|(2) orf 


N = no advantage seen, 

L = low results; N” = no or very little effec 


IIa 


hi high results; 


— >) III.—SUMMARY OF MEANS AND PROBABLE ERRORS 
@| (2) | | (4) | (3) | (4) | (3) | (4) | (8) | (4) a 
0.5 | | 0.10 | 0.10 0.14 | 0.16 | 0.14 | | 0.21 | 0.11 
2.2 | 2.2 |] 0.20 | 0.18 | 0.31 | 0.24 | 0.22 | 0.16 | | 0.25 | 0.21 0.21} 0.24/0.25) | 
11 1.2 | 1.1 0.20 | 0.21 | 0.21 | 0.20 | 0.19 | 0.18 | OM | 0.16 | 0.18 0.18 | 0.19 | 0.23 | 0.23) 
0.8 | 0.7 0.22 | 0.23 | 0.20 | 0.19 | 0.09 | 0.13 | | 0.12 | 0.13 O.14| 0.14 / 0.11 0.17) 
Josios 1.0 | 1.0] 0.17 | 0.18 | 0.19 | 0.20 | 0.13 | 0.13 | | 0.11 | 0.16 0.14] 0.14) 0.17} 
— Average for all 1.0 | 1.0 1.1 | 1.1 0.18 | 0.18 | 0.20 | 0.19 | 0.16 | 0.14 | | 0.17 | 0.16 
Average for Pand Q 0.9 | 0.9 | 1.0 | 0.9 0.21 | 0.22 | 0.21 | 0.20 | 0.15 | 0.16 | 0 0.14 | 0.16 0.16 | 0.1 0.17 | 0.20 ~ 
late portland cement and clinker. 
— 
he 
h Portland Cement Co., and others. 
7 ae 
M a Re 
ta 
— 
— 
ce 
— 
_ 


1 the followii ing average v Vv alues Sample R: ewey Po Loveland, Research Engineer. 
“Methods Included deral Portland » Inc., J. F. Barton ‘Chemist. 


it appears th; that white the dark ‘the end- point tin | Pres Ww. Chandler, C 


the ethanol- glycerol methods | more dificult to see. is not Portland ‘Cement Co, Roy N. Chemical E ingincer, 


actual source of error 


It should be out that w while ta show, with 
the underst anding that there is ‘no differentiation between. 


1 
free calcium | oxide and free calcium hydroxide, that a de- “Medusa P Portland Cement Co, Hacry a 
termination of free lime can be made in cement, they have 


i 
no bearing on the « question, concerning g the effect of aging J. Briggs, Disease: P. 


or grinding w with gypsum on the free lime content in clinker. S. Wells, E. P. Flint, M.D. Burdick. 
Sag original content of free lime in the clinkers | of Samples c— Cement Co., J. Clifford Evans, C hief Chemist, 


Pi regard t to the recommendation of a method for ado _ North American Cement Corp., a FP. Kichline, Chief Chemist. 


tion as an A.S.T.M. “tent ative method for the determination Oklahoma Portland Cement Xo.,'0. A. Baynes. Chemical Engine 


© 
x oof fi free lime in portland cement and clinker, the Working — Pacific Portland Cement Co., EF. Bollinger, Chief Chemist. 3 


8 ‘ommittee 1S not prepared to make a a recommendation at this Pennsylvania-Dixie Cement Comp., Lester C. Hawk, Chief 


7 Petoskey Portland Cement 0. Phillips, Chief Chemist. 
time. When the data and comments were tabulated and = Gonnerman, 


7 
classified itl became apparent to to the W Jorking apa 
t was impossible to give them adequate study and make Riverside Cement Co., aS Mullan, Chiet Chemist. 
‘recommendations at this time. Table IV by itself is far from + San ‘Antonio Portland Cement Co., C. L. Lundy, ¢ 


being an adequate g guide for the recommenda-_ St. Mary's Cement Co., Ltd., Chief 

tions. s. No : single, method is favored by majority of the Grosch. Ohio), Alexa 
10 


Southweste rm Portland Cement Alexander, Cc 

laboratories. A method tha seems to have a ood following 


may d also have strenuous “opposition | from a a large group. _The Superior Cement. Corp. (Ohio), I. Logh Chief Chemist. 


‘ron 


erences ‘should be considered with analysis of the Trinity Portland Cement Co. H. F. Linn, Chief Chemist. 
Universal Atlas Cement Co., J. C. Witt, Chemical Engineer, D. 


The sae of the data and comme , will require some __ Elder, Chief Chemist, R. V. Andes. ie 


University of California, R.E. Davis, Consnlting Engineer, 
a time and we hope to be assisted by members of Committee Troxell, Professor of Civil Engineering. — | aa 


a 1 and t the cooperating laboratories and all other t interested a Valley Forge Cement Co., M. D. Olver, ‘Supervising Chemist. ee 
- parties in the selection of the best method (or of possibly two Volunteer Portland Cement Co., D. W. Yike, Chief Chemist. 

We will be glad to receive ‘their advice an The Whitehall Cement Manufacturing M. H. Meighan, Chief 
early ‘date. We hope | to submit a final report with recom- 


] t 
"mendations at the next xt meeting g of Committee C-1 in n the i Ne This list does not correspond te 
in the tables 


Recognizing the widespread interest in the determination e a We Ve have penne nein: of the study on five ‘samples by 
‘of ‘free lime, we ‘sought t to offer the Opportunity of participa- five methods and three extra deviations from them submitted — 
to all who we thought ‘might be interested and might by 37 laboratories in “several countries. These data have 
wish to assist in the work. We als also realized the tremendous — considered but no recommendation is made at this time as mo 
amount or ime and ‘expense involved and Ww e did not adoption of a tentative method as the Working Commit- 
‘require the participants. to do all the tests. \ We were re gratified “tee feels that all of those cc cooperating and others should have 
to have assistance from men in both C -anada and England as an opportunity to study the problem again wi 


“ce ell as the United States. As the work progressed, unforeseen sins with the complete | data before them. 
difficulties arose in many laboratories. Some had to with- 


draw from the work and some others had to curtail ‘their AC KNOWLEDGEMENT 
work and make partial reports. ‘The thanks of the A.S T N 


Thirty-s “seven laboratories made reports. 


7 
‘those of whe assisted i in various ways, are 

we 


ch (England), | F. M. L Director f Build- members their statis to erases a part. 
Respectfully submited on on behalf of the 
Cowell Portland Cement Co., H. R. Chief 3 
Cowham System Plants, S. 


— 
3 

| 
3) 
a 
1 Vanderwerp, 

F. V. Reagel, Engineer of 
J 

— 

oa 

— 

Be | — 

a 
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Photographs « 


B roken n Glass 


MONG the interesting photographs displayed during the 


" - Photographic Exhibit at the 1938 Annual Meeting were 
submitted by Mr. Hettinger, Optical Research 


‘Willson Products, Inc, ending, Pa. Mr. r. Hettinger's 


Because of the 
Bc of the method he he ‘uses in | photographing | = a 
S 


glass, he has on request submitted a series of photo aph 
Somewhat similar to” those displayed at the exhibit. 


accompanying photographs were taken to refute ‘state-— 


“ments that curved glass always breaks outward. In Fi igure 
A shows that some of the glass broke outw ard, eal a 


€ 
n segment B some broke i inw ard. 


varies, depending on 


the force of the velocity and the hardness of the 
striking the glass. Fi ‘igure 2 2 shows the ‘fesults of a steel 


blown from a 24 in. blow “pipe striking g a piece of flat glass 


with parallel surfaces about 3.5 mm. 


i the glass | fracture was outward. Figure 3 shows at point A the 
ntact of the e ball, the glass sopped at 


re 4 a contact by 


oped as as shown i in Figure : 3. 


ner. of an exposure dev the film, 


these were placed i in a projector ‘or enlarger and then focusec 


sharply. The broken glass acted as a negative. This is an 
it _answered the in n a more: 


thick, and at point 


Ultramarine Blue for Paint 


Red Pigment (Red Lakes, 


c ‘Test of of Electric Ai Air- ‘Heaters (46—1938). 


ntly Issued is 


Standards issued ng a number of engineering and technical 


organizations in 1 foreign countries are received by. the Society : 
as they” are adopted. Since members of the Society may be 


_ interested in knowing that such standards are available they 


be listed i in the ASTM BULLETIN. 


Recently ing standards have been issued 

Cast) “Water, Gas and Sewaxe am 


Special | for Use ‘Therewith (No. 78—1 938). 
Ferrous P ipes. and P iping Installations for and in Connection 


Boilers | (No. 806—1938) 


x) Brunswick or re hrome G reens (P ure and Reduced) for Paints” So. 


Green Oxide of SS for Paints (No. 318—1938). 


Iron Pipes (Vv ertically 


Prussian Blue for Paints (No. 


or Paints: ermilio tor Paints” (N 


To ner sment Dyestutt) 


T 
Crucible Swelling TT. est for Coal (No. 8). 


Asocu IATION | 


Construction and Test ot Rigid Steel ( conduit (4519. 38). 


Welded Steel Buildings Ww elding by the Metallic Are Process. bs ‘Tenta- 
tive Welding Qualification Code for Fabric: ator: f, Contractors, Super- 
visors and Welders (S 47 T— oe = 


crials. for C 


Fa ricated Steel Bar or Rod Mats for Concrete Tae ay (G 45 
Welded Steel Wire for Concrete Reinforcement ( 


est of Non-} ed le 


ae re 


"Fatigue Testing in Dixie” 


by E. M. Whelchel, Meta 


-Jographic Dept., American Cast Iron Pipe 


— Foreign St: | 
andards Rece 
_Dept| 
re 
— 
— 
— 
— 
— 
is i= — 


Chairn man, }. Myer 
Connie 


4 As A result: of ¢lections of officers: of committees w which D-8 


MATERIA ALS— 


reelection. 


“quotation of Dr. ‘CB. Dudley which appears 0 on page. 


Doctor. ‘Dudley's statement, defining a complete wo kable. 


| 
ication for material, includes one word Ww hich all cor xtensive V olume on Creep Da 


mitte officers and ‘committee members can 1 probably appre NDE R auspices of the Joint on Effect of 
mat word vis “work.” it is embodied ¢ the basic Temperature on the Properties of Metals, there has 
eason: for ee that has been and is continuing | to ber recently been issued as a joint publication of the A.S.T. M. 
+ and A.S.M.E. a a volume on creep data comprising some 862 
3 ST, M. committees, information and as by the Joint 


a large number of 


O., Philadelphia, Pa.; Vice- Chairman, temperatures, vo is into three major sec- 


W. ™. Barr, ‘Union P acific Railroad Co. Neb. tions: wrought ‘steels. and ferrous alloys, cast steels an d 


Comer TEE A-2 ON ‘Wrouc HT IRON—C Bryant, Southern Is Each of these 
Railway System, Alexandria, V Secretary, we Cc. Masters, ferrous a loys, and non-rerrous materia s. Each 0 sec: 


Vans 


COMMITTEE 3 ON Cast wee e-Chairman, Robert rt Job, “Milton 


Hersey Co., Ltd., Montreal, P. Q., Canada. 
Comurree A- 5 ON or IRoN AND StEEL—Chairman, W. H. 


Finkeldey, Breyer, New York City; Second V ce-C hair "Each subdivi ision tables, describing { he ste 
man, Hopkins, American Chain and Cable Co., Inc., Bridge- 


CoMMITTEE ON ERRO-ALLOY s—V tce-C “hair man, J. H. critchett, corresponding creep rate for each type f material at eact 


Aa eae Electro-Metallurgical Co., New York City; Secretary, C. M. Loeb, Ir temp perature, of f a plotting o of temperature Versus creep rat 
(0.10 per cent per 1000 hr., and in a few cases, 0.01 per cent 


A-16 oN TRON-CHRomiIUM, TRON- Curomium-? JickeL AND Re- 

H. L. Maxwell, E. I. du Pont de 1000 | for of ‘material Ww henever greed 
Nemours and Technic al Library, Wilmington, Del. we 
ComMMITTEE B- -I ON Copper AND C ZOPPER | Was FOR TRICAL ‘were either 


ern Corp., Mich.; ‘Secretary, G. E. Dean, Pub lic Service “Elec oratories or from the data which subenitied. 


tric and Gas Co, Newark, believed this publication will be of considerable ser- 

OMMITTEE B-5 on C oP PER AND Copper Attoys, AND Wroucur— : 
Kirst Vice-Chairmen, |. @. Bolen, The large ‘number of individuals and companies who are 


nati, Ohio: Second Vice-Chairman, H. H. Stout, Jr., Phelps Dodge "interested in the design, | construction and use of metals at ibe. ae 
Copper Products Corp., American Copper Products Division, E lizabeth, Copie th | 
interme iate an righer temperatures. opies of the vo ume 


OMMITTEE on Die-Cast METALS AND” AtLoys—Vice in heavy cloth binding (page size by 11 in, ) can be 


. C. Fox, Doehler Die Casting Co., Toledo, Ohio; Secretary, G. L. 5 
icy, “The New Jersey Zine Co., Palmerton, Pas "obtained from n A.S.T.M. Headquarters at $12 per copy, 


7 on Licht Ls AND ALLoys, Cast aNp Wrouc United ‘St tates and Canada; $14 elsewhere; postage 


a hio; Vice-Chairman, J. ‘The Co., Midland, = 
EMENT—Vice-Charman, D. Wolochow, National com let workable peci cation 
OMMITTEE C-4 ON Pipe-—Vice-Chairman, | Riedel, Board rik represents a ery order of 
Estimate and Apportionment, New York City. 
C- 5 oN Fire Tests or MATERIALS AND ConsrRuUC ; 
retary, H. M. Robinson, Underwriters’ Laboratories, Inc., Chicago, “interests: of | both the producer and the consumer, 
~CoMMITTEE C- 7 on Lime—Secretary, John W. Stockett, Jr. National 
Assn., Washington, D. C. have the few est possible requirements con 
TEE C-g oN CONCRETE AND CONCRETE AGG sistent with se b sec material, should 
Jackson, U. S. Bureau of Public Roads, Washington, D. C3 = 


airman, F. E. Richart, University of Illinois, Urbana, Il. 


C-11 on Gy , L. S. Wells, National veal: 


13 ON Conc RE TE F —Chairme man, ore Doll, Str 
OMMITTEE C-14 ON GL ASS AND Grass Propuc Ts—V 


ComMirree C-18 on Narurat Buipinc Stones SLatTe—Chairman, Chemist, Railroad, 1875. 1909; 


. I. Coe, Structural Service Dept., American insti of Architec 
Vashington, D. c. ice -Char man, WwW Procurement ‘Society for Testing futerials, 1902- 1909; 


the Development of Satisfactory Basis of Agreement 
between Produc er and Consumer. 


» Kelley, vu. 8. Bureau of Public Roads, WwW ashington, D : 


BU LLET | 


Octob 


me ; 


= New York State Department of Public Works, 
a axp Roorinc Mare- — | 
7 H. Berger, Consulting Chemist, New York 
othcers have been chosen to direct the work of the various D-13 on Second > 
* committees. The list which follows gives the newly N.Y. 
3 — 
— 
— 
q | ¢ | a 
— 
| 


» News items concerni ng the activities of out 
embers will be welcomed for inclusion in this column. — 


y. G. MILLER is now Research | he 
ater, N. J. 
, is now “Chief 
Lyss from Lehigh U where he was 
Research Professor of -Engincering Materials, and has accepted the 
position of Professor o of Reinforced ‘Concrete. and 
Norway: Institute of Technology, Trondheim, Norway. 
M. B. Moore now Instructor in Machentcal 
"Institute, Brooklyn, 
RIGGAN, was Metallurgis 
, is how Metallurgist, Key Co., § 
. P. SHROPSHIRE is connected with the Asphalt Process 
Vice- President and Manager of the Service Division, New York City “ 
H. Morean, formerly | Chief Chemist, Shell Petroleum ssociate Professor of Ci gineering, olytechnic 


Patines of Brooklyn, Brooklyn, N. Y., was awarded the Prize of — 
Arkansas c “now Process 8 Belgium in a world-wide competition sponsored by the Permanent 


“International Association of Road Congresses. This Prize was — 


s Ac founded by the Government of Belgium and is awarded at mee tings 4 
pt., Wash- 
"Division, Quarterinaster General’ s Office, U.S. Wat Dep t., Wa of the Congress to the author of the most striking paper subn 


ington, D.C. He was formerly Director, Technical and Field ea containing suggestions for r promoting progress in construction, ‘main- ae 
vice Division, Indiana Limestone Institute, Bloomington, Ind. tenance and exploitation o and for facilitating trafic. 
_A. Dimock, Jr., is connected with the awards have been made previously. Dr. Rader's paper gave the 
Junior Civil Engineer, results of investigations of the physical properties of as 
E. DunsTAN, Chief Chemist, Anglo-Iranian Oil Co., Ltd., ments at low temperature. 
England, was recently awarded the Redwood Medal of the Insti- Darke, 
tution of Petroleum Technologists in recognition of his distinguished _ Lynn Works, w who on August 31 retired from active duty after 46 
the science and technology of petroleum. years of service with the Genecal Electric Co., was tendered a Friend- 
: ; M. PHILLIPS, Engineer of Finishing, | General Motors Corp., ship Party held in his honor and that of Mrs. Darke, at which were é 
Pe been electefl: President of the American Electro- Platers’ Ieper present all the employees of the Materials Testing Laboratory as well 
fee the year 1948. 1939. He is very active in the work of the | joint asa great many of the people who worked for Mr. Darke previously. 
2.S.-A.S.T. M: Committee on electroplating. Mr. Darke has represented his company “membership in the Society 
, formerly Senior Technologist, Naval Stores ‘Research since 1909 and has been v active in numerous phases of A.S.T.M. 
ivision, Bureau of Chemistry and Soils, U. S. Department of Agti- work especially in the work of Committee A-1 on Steel. Other — 
porns Washington, D. C., was vecantiy made Principal Chemist, committees of which he is a member include B-2 on Non-Ferrous— 
_in charge of the Naval Stores Research Division, anne Dr. Metals and Alloys and B-6 on Die-Cast Metals and Alloy. _ He isa 
Veitch, whose retirement was recently announced. charter member of the American Foundrymen’s Assn., and has re- 
—L. E. Kern, formerly Specification Writer, Housing Division, Pub- cently been awarded an honorary life membership. — He is a former 
Administntion, Washington, C, is now E xamining chairman of the Boston Chapter of the American Society for Metals 


and 2 ‘ 

:ngineer, Public Works Administration, Washington. a member of the American Gear Manufacturers’ Assn. Mr. 
C. Brper, Weldin: Eng Steel Cor E. N. Downine, Engineer, Materials Testing Laboratory, will con- 


Pittsburgh, has been elected chairman of the Pittsburgh Section 


NEW MEMBERS TO OCTOBER 5, 


EN been appointed Dean of of the School ot The foll b 
Johns Hopkin University He: Professor 1¢ following 40 members were electec from 
October 1938, making the total membership - 4159: 


Frits is now ‘Physica Cc hemist and Testing Engineer, Lone 


"Te Compan Members (6) 4- 


N. VANDERLIP, Engineer, Metcalf & Metcalf, G General, ARUNDEL Tue, Art n, , Pier 2, Pratt St., Baltimore, 


T Y 
Inc., Ithaca, N. is now Assistant Professor, College Cenru RY Cement M ANUFACTURING Co., INc., A. J. Snyder, reasurer 


3, Connecticut State College, Storrs, Conn. and General Manager, Rosendale, N. Y. 


CoHEN AND Sons, JosepH H., Raymond Singer, Director of 
_ Testing Laboratory, 71 Fifth Ave., New York City. 


Wa iLSON, of Ceramic onus Co., B. veleth, anager, Buildi 


WwW ashington, Seattle, is on leave of f absence and i is Superv ising Engi- a N : 


ue, 


¢ 


Faves 


former Engineer, Materials” Testing 


EW Co., Tue, E. S. ‘Vi ic ont 


Manager, Seymour, Conn. and General 


President, C-O- Two ‘quipment 


Co., Inc., ‘Louisvil! e Ky. 
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43 
— = —— tovp, F. D.. Chicf Chemist. S uthern Kraft Corp., Box 216, Bastrop, 
Public Works, is now Sales Engineer, Asphalt Dept., Colonial Ftoyp, F. D., Chief Chemist, 
—  lor- Wharton Steel Co, High 


Sorento, Ci ity Hall, 
Goopan, H. W., -OUNG 
, J. BENNETT, Developmen Division, Sun Oil su ddenly on july 30, , su 
| Hook, A e had not been in the best 
CHIEF INSPECTOR STORES AND PECTORATE oF pres 
GENERAL STORES, Tattersall, Indian Army Ordnance Corps, esent and active at the he fol- 
low ing resolution has been adopted by the Executive | Com-— 
Kenn, J. C., Chief The Wayne Co., Fort Wayne, Ind. mittee in n_ commemoration of Mr. oun; 1g, ho had done sc 
For mail: 937 Summit St., New Haven, Ind. 
W. J., Chemist, 1336 Starks Building, I puisville, ch for the Society: 
Lewis, H. R., Chief Metallurgist, The Ohio Seamless Tube Co., »., Shelby, 


Lone, Gy , Director, Testing aboratory, Ohio: River Division, U Minute on the Death of 


Metz, H. E., Chief Engineer, Landers, Frary & Clark, Inc., ‘New Britain, © ‘ee The members of the E xecutive Committee of the Society “record 
J. J., Consulting Chemist, General Testing Labor Engineer of Tests, Reading Company, Reading, Pa. Mr. Young's” 

Mi irket St. Wikes-Barre, Pa. demise came as a shock to his large of friends an 
ITT, Chief Inspector, Wilmot-Breeden, Ltd., Birmingham, associates in Society work, A member since 1907, he had taken 
ngland. Road, Olton, Birmingham, 2 27, active part in numerous committee activities and had 

<page member of the Executive Committee in June, 


E. Bu RNL EY, Engineer, Stone & Webster E ngineer- 
ing Corp., Boston, Mass. For mail: 20 Chapel St., Brookline, Mass. Mr. Young's technical education was obtained at the resis 


_ Rarrenspercer, H. B., Architect, 800 Johnstown Trust Building, Johns- Pennsylvania where he received the degree of B.S. in Chemistry in 
Since 1907 he had been employed by the Reading Company, 
P. Associate ite Physic, sic al | Chemist, U U.S. Bureat au of Mines, Col- first as Chief Chemist and since 1918, as Engineer of Tests. 


lege Park, Md. In the Society his outstanding work was in connection with Com- 
Saunpers, H. F Director of The Sherwin-W illiams 


N “© mittees A-1 on Steel and A-2 on Wrought Iron. He was Secretary 
H. Me: Corp 286 w. ater of Committee A-2 from 1912 to 1924, and Chairman, 1936 to 1938. 
Vice-Chairman of A-1 from 1924 to 1926, he ‘became Caden in 


zy 
Simons, W. R., President and o ‘neral Manager, Simons Brick Co., 1195 _ the latter year and served three terms to 1932. _ His other committee 


Boyle Los Angeles, Calif. memberships. included D-1 on Paint, Varnish, Lacquer, and Related 
Cor- Products; on Cast Iron, and D-11 on Rubber Products. 


, Industrial Lubricants Engineer, General Petroleum: 
poration of C alifornia, Los Angeles, ( Calif. For m 0440 reed was one of the original members of | the latter serving from 1912 
year of its organization, to 1921. At the time of his death 


 STEILBERG, W. , Consulting Architect, 85 Second § San Fr: 
Calif Young was a member of committee E-10 on Standards, his service 


a INEFORD, F. E., Chief Engineer, a of Tests, Ohio State Highway 
Dept. Ohio State University, Columbus, Ohio, 
EMMLER, F. D. Head, Analytical Dept. Shell Development Co 
Horton Sts., Emeryville, ( was one ‘sepecsentetives in A S.T.M. 
nENT, Chief de la Division sontre les F ications, In his passing the Society loses one of its most loyal members, ons 
Société Nationale des C hemins de Fer Fran¢ ‘too Avenue cae. who was very active through a long period of years and who was 


alwe wor lf. The Executive Com- 
JERHARD, U. S. Representative, always ready ad undertake k in its beha he 


Germany. For mail: 233 Broadway, New York City, extends its: heartfelt to o the ‘members of family 
ra 


WELLER, P. R., Supervising Principal, Jourden Diesel Schools, See, ig 2839 an 


White, C. J., Jr., Chief Callaway Mills, Inc., Box 736, 
Yer TER, G. ‘S. Bureau mn, Box Coulee 

Kent's endive ok on. 1 Design. Shop Practice 

Tt fangs been issued the second part of Kent’ 


Mechanical I Engineers Handbook, The of 


, Research Engincer, The American "Sicinaiii Bottle Co 

H. A., Vice-President, 593 N. Ave. this volume covering “Design- Shop Practice,” 


Paul, Minn. Handbook com lete in two “inde pendent first 
cover having been issued in October, 1936. 
| The: volume on ‘‘Design-Shop Practice” includes” 
We announce with regret “the death following main divisions starting with general properties of materials, — 
presentative: and taking up various types of materials, followed by a sec- 
tion on strength of materials, in turn, by other 
G. BERGQUIST, President, American Gas Accumulator Coa, New be 
i r, Detroit, Mich control 1 mechanisms, , forging f practice, foundry | practice, wood- 7 
# working, ete. tc. A large staff of specialists contributed to the 


ilway book, the editor-in-chief of which was R. T. Kent, son of the — 


Railway in its Yaciens membership as well as on Committees A-1 on _ original editor r of the Handbook. sae: of the ia — J 
Steel, Subcommittee Vil on Rolled Steel Wheels and Steel Tires; A- active in A. S.1 TN M. work, 7 
can be obtained from Sons, Inc. 
‘ity, at $5.00 per copy. 


— 
| 
= 
o 
—— 
— 
Be 
— 
« 
= 
 &§ 
ia 


“a 


— 


SSIONAL 


, Testing Engineers and Testing g Laboratories 


ELECTRICAL 


 Blectricel, Photometric, 


Mechanical, and Chemical | 
testing ond research. 


ANKS, Inc. 


The L. Finck 


(10 W. 47th St., New York. N. Y. 


J. L. Finck, Ph.D., Director, Formerly with U. 
‘Bureau of ‘Standards, heat Transfer 
Insulation ad Allied Fields 

_ Censultation - Tests - Development Wor 


Conductivity Tests at vane 


ef temperature on ‘Insulating and 


PATZIG LABORATORIES 
ENGINEERING INSPECTION x 


TESTS - ANALYSES RESEARCH 


Ingersoll Ave 


Engineer 
ti end Chemical Werk 
Worth, Dallas, Hous 
San ntonio, Texas” 


THE WAYNE LABORATORIES. 


pecialists ir in ateundl Problems 


Micro and Macro Photography 
Ww Main ‘St Waynesboro, | Pa, 


ANALYTICAL 


tions and 
| 


| 
-METALLOGRAPHIC 


SICAL 


PITKIN, Ine. 


ST. YORK CITY 


A.W. WILLIAMS 
NSPECTION COMPANY 
and 

Mobile, 


Branch Office: 
West Street, New 
ee in the Inspection any- 
where in the United Stetes of 7 
PILING, CROSSARMS, CROSS TIES, 


4 
Florida Test 


‘Specializing in exposure tests of all types for 


clients in the Paint, Textile, Rubber, Paper, 
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